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INTRODUCTION 

Joheo Gustaf Knut ^’fiokseD, the author of these lectures, 
is an economist of outstanding achievement whose work has 
not^et received in English-speaking countries the attention it 
deserves. In Scandinavia where he taught, and in Central 
Europe and Italy where he has long been read, liis influence has 
already been extensive and important. But, in other parts, 
even at the time' of his death in 1926, he was probably less 
known than aay other economist of commensurate rank. In 
recent years, however, largely as a result of the writings of 
Professor Hayek and Mr. J. M. Keynes, his theories concerning 
the rate of interest and the price level have become more widely 
known and his reputation is on the increase. It is safe to say 
that as the main body of his work becomes available this process 
is likely to continue. ' ' ■ 

Wicksell was bom in 1851. He was thus nine years yonngm: 
than Marshall, three years younger than Pareto, and the exact 
contemporary of Bohm-Bawerk and Wieser. His interest in 
Economics developed comparatively late : Ws first important 
work, ijher Wert, Eapiial urd Itente, was not published until 
1893. He graduated in philosophy and mathematics, and it was 
not until after taking his second degree in 1886 that he turned 
his attention seriously to the subject which became his life-work. 
After ten years' further study in France, Germany, Austria, and 
England he took his doctorate in economics. In 1900 he was 
appointed assistant professor of Political Economy at Lund. 
Pkom 1904 to 1916 he held the chair in the same university. 
He died in 1926. 

^ In preparing this introduction I have been gr^tly helped by artides 
dealing with Wioksell and bis work by Professors Oblin and Somarin, which 
appeared in the Economia Journal, rol. x xxv i, p» 503 seq., and the Ziitsdkrift 
fur NaiionalQhoTiomh, Bd. ii, S. 221 seq., respectively. A succinct and well- 
documented account of Wicksell’s work on the theory of Money and Capital 
and its influence on certain contemporary writers is to be found in an as yet 
unpublished thesis submitted by Mr. Solomon Adler to the University of 
Ix>ndon for the degree of M.Sa. (Econ.) in 1&32, and^ a useful discussion of 
jfflxts of this theory is to be found in ^o hmaan, Stkdien zur Qr&nz^roduh- 
iir^iats(heorh dei Eapitalzifuu. 
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Wicksell’s central contributions to theoretical economics are 
all outlined, if not fully developed, in threA books, all in German^" 
which appeared in rapid succession a* the commencement of 
his career in the nineties ; tUf/r Wert, Kapital und Rente, which 
appeared in 1893 ; Finanzlheoretische Untersvchungen, which 
appeared in 1896 ; and Gelizms uni CHKei^eise, which appeared 
in 1898. In the first he developed an outline soluti&n of the 
main problems of the pure theory of value and distribution. 

In the second he applied certain elements in this solution to 
the special problems of the theory of public finance and the 
mcidence of taji&tion. In the third he developed his now cele- 
brated theory concerning the relationship between the money 
rate of interest and the general level of prices. His Vorhsungen 
iiber NationaUilcommie, of which the present Volumes are a 
translation, were published first in Sweden in two parts, General 
Theory, and Money and Credit, in 1901 and 1906 respectively, 
and contain, with much new material, a systematic restatement 
of the main theorems of the fiist and the third of these earlier 
treatises. 

It would be a great mistake, however, to regard Wicksell’s 
work as an economist as limi ted to these four major publications. 
He published much on the population problem, played an 
active part in the discussion of public affairs in Sweden, and 
throughout his career was a regular contributor to the scientific 
■ journals in Sweden and elsewhere. The files of the ElconomuTc 
Tidskrift are full of lengthy articles by Wicksell, tantalizingly 
inaccessible to those of us who have not the good fortune to 
possess a sufficient knowledge of Swedish.® The German 
periodicals contain a number of contributions, and the Economic 
Journal and the Quarterly Journal of Economics, once at least, 
each secured an important article from his pen.® Few economists 

1 Some of the matter included in this book had been published in 
Conrad*8 Jahrbttcher in the preceding year. 

‘ Some ofthese contributions are now available in one or other of the world 
languages.^ The article on Professor Bowley’s Mathematical Economics, with 
its disousmon of the theory of Bilateral Monopoly, appears in the Anhiv fur 
8ozialun8sen8chaft,'Bd.BS,'pp.252-2Sl. ProfessorHayekhasincludedacelebrated 
article on Prices and the Exchanges in his Beilrdge zur Oeldtheorie, and two 
others on Dr. Gustav Akermann’8B€al&«:^ttelitTKf.ffaj>itofet7w and Prof. CasseJ’s 
** Theory of Social Economy ” appear in English as appendices t6 the present 
volume. But an English tra^ation of a comprehensive selection of these papers 
is still urgently to be desired. 

® A short list of WickseU’s prindpal contribntions to foreign periodicals is 
given by Professor Oblin, op. cit., p. 512. 
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of jiis generatioii were more productive or — if those articles 
'"^whioh are accessible 3i one or other of the world languages are 
any criterion — ^maintainiM. so consistently high a level. 

It is not easy in a few paragnaphs to give a just view of the 
place in thj history cff modem economic theory of Wioksell’s 
main achievements. As*ive have seen, he was the contemporary 
of men lite Bohm-Bawerk and Pareto, whose work falls naturally 
under the headings appropriate to the so-called Schools — ^the 
School of Vienna, the School of Lausanne, the School of Marshall. 
But Wicksell fits into no such classification. Mo economist 
of similar rank has been more open to outside*influences. But 
the influences were not all from one quarter. Prom the outset 
of his work in the nineties, he stands apart from the diqmtes of 
the Schools, deriving equally from the good elements in each 
of them — a pioneer of a generation which stands beyond these 
early factions and can perceive both the common denominator 
and the particular contribution in their respective systems. • 
There is no economist whose work more strongly exemplifies 
both the element of continuity and the element of progress in 
the central tradition of theoretical Economics. Few have known 
better the works of the English classics or used them to greater 
advantage. To those brought up in the English tradition of 
post-classical Bicardian criticism his lucid reformulations of 
their doctrines must come as something of a revelation. But 
his debt to the later schools is no less evident. In the broad 
outlines of his value theory, the Austrian influence is strong ; 
and in his capital theory the influence of Bohm-Bawerk is obvious. 
But the whole is set in a framework which derives essentially 
from IValras, and the detail owes not a little to Wickstecd and 
to Edgeworth. In short, in spite of his dates, Wicksell is of the 
present generation. 

In all this, of course, he bears a strong resemblance to Edge- 
worth, onr own great eclectic. There are indeed many elements 
in common in their work. Many of the problems which interested 
them were the same — distribution, public finance, the theory 
of monopoly — and they both brought to their solution that 
essential seriousness characteristio of those who are conscious 
of working with the instruments of an established scientific 
technique. But there was this important difference. "Whereas 
Edgeworth’s eclecticism showed itself mainl y in .the analysis 
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of particular problems, Wioksell’s rfxowed itsdf even n^ore 
strongly in a tendency to synthesis. His particular investigations* 
are important. But’even more importatt are his reconstructions 
of general theory.- He had /the feeling for broad effects, the 
capacity for ■wide abstraction of the great system-inaters. Bat 
being a scientist and not a mere systeGa-maker, the system he 
constructed was not specifically Lis own but the systenf common 
to the best work of the past hundred years of economic thepry. 

In this respect, perhaps, he is more to be compared with 
Marshall, and more than one critic has made the comparison.^ 
But here, too, there are important differences. There can be 
little doubt that in general knowledge of the details of economic 
relationships in the modem world, Marshall was greatly Wicksell’s 
superior, as indeed he was the superior of mo^o others of his. 
generation. But as a systematizer of pure theory he had the 
defects of his qualities. The peculiar blend of realistic knowledge 
and theoretical insight which enabled him to present with such 
ingenuity the world as he saw it, was not necessarily conducive 
to blear presentation of abstract theoretical issues. He was 
so anxious to explain the reality he knew, to make his theory 
appear plausible, that he was apt to be impatient with refine- 
ments which, though useless for this purpose, might be fruitful 
in other connections. Moreover, as Mr. Keynes has pointed out, 
he lacked that aesthetic feeling for order and proportion which 
is essential to a theoretical synthesis on the grandest scale. 
It was just here that Wicksell excelled. There is no work in the 
whole range of modern economic literature which presents a 
clearer general view of the main significance and interrelations 
of the central propositions of economic analysis than these 
lectures. The arrangement is exemplary. The successive pro- 
positions are presented in a setting which emphasizes both their 
implications and — ^what is just ns important — their limitations : 
and the whole is built up in such a way that at each successive 
point in the argument attention is always focused upon the 
new elements in the problem, the rest having been satisfoctorily 
disposed of at an earlier stage. In this no doubt Wicksell learnt 
much from Walras. But no^ one would contend that the 
exposition of the EUments d’JEcorwmie PolUique Pure, littered 

' See, e.g., Sohunpeter, ** Kaat Wiokeell,” Archiv far SozialwissenaJudt, 
Bd. 68, pp. 238-267. 
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up as it is with so mncb superfluous and somewhat crude 
^mathematics, is a moiel of expository clarity. 

In certain rejects, ijie closest comparison is with Wioksteed. 
For Wicksteed had. the arohitechtgnic instinct, and he, too, had 
derived both from Lansdnne and 'Vienna. He had not, however, 
'V^cksdl’s fwling foT th%English classics, and the development 
of his thought was on different lines. Strongly influenced by 
Pareto’s modifications of utility theory, in later years he became 
more and more interested in the philosophical and methodological 
implications of the general theory of value. Wicksell, on the^ 
other hand, .who was a bit old fashioned on pu«e utility theory, 
turned his attention more and more to the development of 
•that part of the Jevonian-Bohm-Bawerkian theory of oapitel, 
which, just because' he rejected the classical writers so completely, 
in certain respects Wicksteed foiled to comprehend and as 
time went on his interests became more technical and practical. 
But the two supplement each other, in admirable fashion. Th e 
, s ubjective side of modem theory is at its best in Wicksteed. 
th e objective in Wicto ell ; a combination of the two covers much 
o f^he essential grou nd.* I am not dear that 'Wicksteed -was 
acquainted with WickseU.® Bat there is ample evidence that 
Wicksell knew Wicksteed’s work and appreciated it long before 
much was thought of it in En^nd. 

Anyenumerationof Wicksell’smore outstanding contributions 
to the detail of Economic Science must commence, if it is to do 
jnstice'to his own wishes, with his contributions to the theory, 
of population. It was the reproach that his knowledge of the 
economics of the population problem was insufScient, which 
first directed his attention to scientific economics ; and thoughout 
his life, the population problem in all its aspects retained the 

^ III this coxmection a comparison between Wicksteed'a article on J^ons’ 

“ Theoiy of Political Dconomy ’’ (TForZr«, vol. ii, pp. 734-754} and the sections on 
Capital Theoiy in XTber Werit Kapital vnd Rente, is very instmctive. 

^ But not alL Ishould be veiy sorry to be thought to lend any countenance 
to the view, now apparently gaining ground in somewhat uneicpect^ quarters, 
that in undergraduate teaching or in advanced studies we are yet in a 
position to dispense with the most thorou^ study of Marshall’s Principles. 
It would he a sad thing if the uncritical 'acceptance of this great work, 
which so long tended to stiffle the development of other lines of thnnght 
in this country, were to be succeeded by an equally uncritical rqection of 
aU the wisdom and the patih>brealdng intuitions ‘tliat it contains. 

^ ® He must have been aware of Uber Wertj'KapUal vnd Renie^ for it was 
reviewed together with his own Co-ordination of the Laws of Dikribution in 
the Economic Journal for June, 1894. 






xii 


INTRODUCTION 


strongest hold on his interest and emotions, so much so indeed 
that in 1909 he incurred the penalty of a short term of imprison- «-r 
ment on account of strong utterances on certain of its non- 
economic aspects — a period s^dch he devoted to the preparation 
of a short hook on this subject signed defiantly “ Ys^ad Prison 
In the statistical field, he did much tmportant work on the 
mechanics of population increase, and, in the field of "economic 
theory, he was one of the first systematically to develop the 
concept of on optimum population. Whether it is so easy at 
any time to astign a specific magnitude to this dusive concept 
as Wicksdl hincself supposed, whether indeed we really yet 
know enough about the application of the laws of returns in ' 
this connection to be in a position to describe it in a way which is 
theoretically satisfactory, are questions on which differences of 
opinion between reasonable men may yet legitimately arise. 
But the emphatic pronouncements in the introduction to the 
Lectures on the place of population thfeory in a systematic 
treatment of economic problems are a sufiioient indication of the 
importance Wicksell himself attached to this part/ofliis work. 

. To the broad outlines of the theory of value Wicksell added 
' little that was completely original. But he fused the main 
teachings of Walras and the early Austrians with great 
ingenuity and expository power, giving to the philosophical 
msight and profoundity of Menger and his followers, the 
superior precision and elegance of the mathematical formula- 
tion. Seldom have the complications involved in the 
transition from pure utility theory to the theory of exchange 
and price been stated with greater clarity and exactitude. 
To more recent developments of the theory of value he was 
not very sympathetic, probably on account of the very strong 
utilitarian'bias in his general view of the subject. The student 
of the theory of public finance, however, should not miss his 
discussion of the principle of justice in taxation.^ 

In the theory of production Wicksell displays much greater 
originality. His statement of the marginal productivity theory 
‘is one of the most satisfactory available. As Dr. Hicks has 
shown,® the exposition in the Lectures, with its express condition 

^ FinaneiheoniisGh6 VnteT6uehu7igeiVf p. 176 seg, WiokscU’s views in this 
Bpeot have been developed with. great ingomiity by his pupil. Professor 
£. Lindahh in his Die (hrecktigkeU der Desteuermg. 

* Theory of Wages, p. 233'. 
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thaj; the various firms oonoemed must be at a stage at which 
®*futher economies of large scale production are absent, 
is immune from the ’ Ariotures which have been passed by 
Pareto, Edgeworth and others o# the version which is to be 
fijimd in "VQctsteed’s Co-ordimAim of the Laws of Distribution, 
In this he may have beAi indebted to "Walras. Butin the light 
of the d&cussion of the theory of distribution in Uber Wert, 
Kaptal wnd Bente, "Wioksell must himself be looked upon as 
one of the founders of the marginal prodnotivity theory. 

Most conspicuous, however, in" the sphere of the theory of 
production is Wicksell’s contribution to that part which deals 
with problems of capital and interest. Here his eclecticism rises 
to the point of pure genius. By a judicious selection from the 
' best elements^ earlier theories he achieved a reformulation 
of this part of the theory of production from which, it is safe to 
say, all fitare work in this field which aspires to be taken seriously 
must commence. "It is .'worth examining the nature' of this 
achievement in rather more detail 

The part .played in the classical system by the ingredients 
of a substantially correct theory of capital and interest is by no 
means so negligible as post-classical criticism has often assumed. 
On the one hand in the wage fund theory, on the other in the 
Kicardian modifications of the labour theory of value, particu- 
larly in the letters to McCulloch, there exist the rudiments of a 
theory in many essential respects not dissiTnilar from that which is 
to be found in Jevons, Bohm-Bawerk and Wicksell. In a series 
of brilliant reconstructions in the Finanztkeoretische Unter- 
suchungen and elsewhere, Wicksell himself indicated the 
significance of certain aspects of the classical doctrines in this 
reject. More recently Mr. Edelberg has shown ^ how, if one is 
willing to give Bicardo the benefit of the doubt in one or two 
connections, a whole theory of capital and interest on WickseUian 
lines can be reconstructed fixim" actual Eicardian material. 
In any case it cannot be said that important theories of capital 
and interest played a negligible part in the classical system. 
Indeed, if a choice had to be made between the classical theories 
and those modem systems which ignore the Jevonian-Bohm- 
Bawerkian reconstraction and rqect the classical elements, 

* “ The Bicautian Theory of Profits,” Eamomiea, Februaiv, 1933. 
pp. 61-74. 
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there is much to be said for the view that the classical thecyies 
would be much less likely to mislead. 

But the. classical, S 3 rstem as a whdle was very vulnerable. 
It was open to general attafe on its theory of value. It was 
everywhere 'deficient on points of formulation. ^ And thme 
particular theories of capital and inter&t were liable to-attaok, 
not merely for .their obvious deficiencies in this respect, but also 
for political reasons. As time went on, the wage fund doctrine 
in particular, instead of being reformulated in those minor respects 
in which it was defective, became the target of continuous and 
completely hostiSe criticism, some of it justified in points of 
detail, but most of it analytically erroneous and totally beside 
the point. Nothing could be more superficial — for instance — 
than the criticisms put forward by writers sdch as Walker 
and J. B. Clark of the incontrovertible proposition that wages 
are paid out of capital. But for political reasons the. classical, 
theories of capital were unpopular and men . jumped at„any. 
pretext for rejecting them. The result was that, particularly . 
in English circles, much of the Economics of the fifty years after ' 
1870 was what Wicksell calls a Kajntallose Wirtsehaflsthearie 
— an economic theory of acapitalistic production. Considerations 
of capital theory proper, save of a more or less terminological 
natiire, simply disappear ftom the picture. Professor Taussig’s 
Wages and Capital was a gallant attempt to stem the tide — 
which incidentally carried through most of the modifications 
necessary to make the classical theory logically acceptable and 
completely disposed of the ridiculous myth that it had originated 
in selfishness and reaction. But it was' in vain. When, after 
the war, Mr. Dennis Robertson and Mr. J. M. Keynes turned 
their attention to problems of fluctuation which involved shnilar 
considerations, the tradition of a theory of capital had so 
completely disappeared in English Political Economy that they 
had to start completely ftom the beginning. Nor was the 
position any better in certain continental circles. ;The work 
of Pareto, valuable as it is in other respects, adds little to 
knowledge in this connection. It would perhaps be putting 
it too strongly to say that there is no capital in his equations 
of economic 'equilibrium. But it would certainly be correct 
to say that there is no time. Now time is the essence of capital 
theory. 
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There was another stream of thought, however, in which the 
thecfrems of the classicll economists were by no means altogether 
abandoned. In spite of bis antipathy for Mill and his celebrated 
dennnoiation of his "four fimdam«ital propositions on capital” 
— “all wrong,” as he said, Jevons had taken over into his capital 
theory impfeant dassi^l elements. And in Bolftn-Bawerk’s 
“ Positive«Theory of Capital ” something very like the classical 
wage fond theory, shorn of its obvious defects of formulation, 
makes its appearance. But Jevons* chapter on capital was only 
an outline ; and, for various reasons, the induence of Bohm-Bawerk 
was not altogether fortunate. In his critical work, ' he was 
undoubtedly unjust to many of his predecessors. This, where 
it did -not create repulsion, created the impression of a much 
greater lack ofecontinuity than actuahy existed. And in his 
positive solution, which in most' important respects was sub- 
stantially correct, the emphasis and arrangement was such os 
to make undastanding of the main elements much more difficult 
than need have' been the case. The sections dealing with the 
element of time discount are admirably clear and have made a 
permanent mark on the discussion of the subject elsewhere. 
But the sections relating to the “ third ground ” for the existence 
of interest — the “ technical superiority of present goods ” — are 
developed in a mode which definitely invites criticism. What, 
as Wioksell points out, is really the central and fundamentally 
unassailable core of the Bbhm-Bawerkian theory — ^the discussion 
of the influence of, the varying productivity of productive 
processes of difierent lengths on prices, the use of the subsistence 
fond, and the formation of the rate of interest — only appears 
as a sort of practical application of these more disputable 
propositions at the very end of the book. It is clear that many 
of Bohm’s readers never reach that last section. The result has 
been that in those parts where the oral tradition of Bohm- 
Bawerk’s seminar was not influential, it canie to be thought 
that the theory of the relation of time discount to interest was 
Bohm-Bawerk’s chief contribution. The propositions relating 
to the “ third ground ” were held to have been disposed of by 
the criticisms of Professors Fetter and Fisher ; and the most 
valuable element in the solution, therefore, what is really a 
marginal productivity theory of interest, propaly stated in 
regard to the time element, tended to escape attention. 
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But not Tvitli Wioksell. For Wioksell the productivity side 
of the question was ohtdously at. ono^, the more important 
and the more deserving of further elucidation. Steeped as he 
was in the literature of the c^ssical system, he had no difficulty 
in detecting the underlying continuity between Bohm- 
Bawerk’s theory of the subsistence j;Eund and khe clastical 
wage fund theo: 7 , and with his mathematical insight he 
divined, in spite of all Bohm-Bawerk’s disclaimers, the 
substantial identity between the general marginal productivity' 
analysis and the propositions relating to the varying produo- 
tivily of diffe^nt investment periods. He was thus able 
to present an account of equilibrium of capitalistic production 
which combined all the best features of these apparently divergent 
theories, and, by invoking the methods of Walrasian analysis, 
he was able to present it in a much more general setting than 
was the case with either Jevons or Bohm-Bawerk. It is true that 
this theory itself is not complete. It was fully developed in the 
Lectures only for the case of circulating capital. And although 
later on, in his review of Dr. Akerman’s book (printed below as 
Appendix 2) Wicksell developed a solution for the case of capital 
of varying degrees of durability, it is obvious that this is one of 
the fields of pure analysis in which most yet remains to be done. 
But the fundamental ideas of his theory — ^the place of the varying 
productivity of variations in the investment period, the idea 
of interest as the difference between the marginal productivity 
of direct and indirect uses of factors of production — ^these 
are notions which are not likely to be superseded and which are 
fundamental as a basis for future work. ' 

I come finally to whatisprobably the best known of AVicksell’a 
contributions — his celebrated theory concerning the relations 
between money and natural rates of interest and movements 
in the general level of prices. This is probably 'Wioksell’s most 
original contribution. The main propositions are certainly 
not new. As Professor Hayek has shown ^ there is a very 
considerable body of passages in the classical literature, in which, 
in one form or another, they make their appearance. But, 
apart firom one isolated passage in B,icardo, which "WiokseU 

* Pncefiani^ProtfvcC'on, chapter i,|?c»5tTR. “ A Note on the Development of ' 
the Doctrine of * Forced Saving,’” Quarterly Journal of Economics^ vol. tdvii, 
pp. 123-133, 
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say^xplioitly was only-brouglit to his notice after the publication 
of his own theory, these passages are not in the most conspicuous 
or most easily accessible'works, and there seems little reason 
to question that, in so far as any id& implicit in the fundamental 
nofens of TijpfiTinmins c'an be so described, his maja idea was 
ori^al. * 

Its inrfuenoe has been far reaching. It is clear that in Wioksell's 
own treatment, in certain respects — ^not unimportant in regard to 
practical applications — ^it is not correctly developed. It can be 
shown that the proposition that the money rate of interest 
which keeps prices stable is also the rate which cJhars the market 
of voluntarily accumulated capital, breaks down when the 
conditions of capital supply ate either progressive or retro- 
gressive.^ It is ‘clear that it stands in much need of refinement 
before it can be applied to the interpretation of actual conditions— 
still more as a guide to practice. The notion of a single rate, cither 
natural or monetary, needs to be replaced by the idea of a 
^Tudure of rates ; and the interrelations of these rates, and their 
relation, not merely to the stream of saving, but also to the risk 
factor, need mnch mote study. But when all is said by way of 
qualification, it remains true that the discovery, or rather the 
rediscovery, of the general relationship involved is one of 
the greatest single steps forward in monetary economics since - 
the proper elaboration of the quantity theory. It is the key, 
not only to the more complex problems of fluctuations of 
monetary value, but also to much that is central in the general 
theory of capital and the theory of business cycles. 
Monetary theory and capital theory alike are at an impasse 
when the theory of money is limited to the simple quantity 
theory and the theory of capital is divorced £:om the theory 
of the money market. The value of money is said to depend 
on the quantity of money and the velocity of circulation, the 
rate of interest on the marginal productivity of extensions of 
the investment period, and the rate of time discount. The 
relations between the supply of capital and the supply of money, 
between the money rate of interest and the rates of real accumu- 
lation and investment, not to mention the relations between 

* Sea Hayck, ifonelory Theory ani (he Trait Cycle, chapter v, and Pritet 
and Pndvetion, chapter i j also G. Myrdal, “ Der Gleichgowichtabcgriff als 
tastmment der Gcldtheoretiaohon Analyse,” in Petlraae cur Qclilheorie, ed. 
Eayek. 
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relative prices at various stages of production and the raj® of 
borrowing of the entrepreneurs — all •mese problems, whose 
solution is essential to any compreh'&sive theory of economic 
change, remain unexplained ^lal this fundamental conjunction 
has been ejected. No doubt in this field it haSa^een leftifor 
others to develop the implications of tfae broad principles which 
' WickseU laid down and even now much work still remains to 
be done. But the main credit of rediscovering these prinpiples 
and bringing them once more into the centre of discussion must 

■ rest permanently with the author of these lectures. 

# 

The present translation is based upon the ‘third edition, 
published in Sweden after the death of the alithor under the 
editorship of Professor Somarin. The two volumes into which 
, it is divided, which deal with general theory and money and 
credit respectively, are to be published successively and will be 
, sold separately. There have been added, as Appendices to 
Volume I, two of WickseU’s longer articles, one which adds to 
the capital theory of Book II further elucidations of the problem 
of durable capital not provided in the text, and another, which, 
in the form of a lengthy critique of Professor Cassel’s Theory of 
Social Economy, underlines various details of Wicksell’s general 

■ outlook. The inclusion of this latter must not be thought to 
imply any special endorsement by the editor of all the 
various criticisms it contains; there are, indeed, several not 
unimportant points, notably those relating to the measurability 
of utility, where Professor Cassel still seems to me to have to 
better of to argument. But it is always good to know exactly 
where importjint authorities differ, and it was thought that 
anything which should elucidate the relationship of the theoretical 
systems of the two most famous Scandinavian economists of 
our time would therefore be helpful. 

Wicksell’s aim in preparing the Lectures was to provide a 
work which would not only enlighten the' professional economist 
but would also serve as a textbook for students. It is with 
this end in view that to present edition has been prepared. 
It is not perhaps suited as an introduction for very young 
students who have no preliminary acquaintance with economics 
or any of the natural sciences. For such, some such work as 
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Volnme I of Wicksteed’s Commonsense of Political Economy is to 
be jiteferred. But for ^ore advanced students (i.e. students in 
the first year of preparation for the final esamination, as 
distinct from students preparing Jor the intermediate) and for 
readers of maturity it is admirably fitted for use as a general 
testbook. i*know no sjpglo rrork better suited toxthe needs of 
any natural scientist who wishes to get a general view 
of what tbeorefioal economics is about, and to what extent 
it is’ scientifically respectable. In parts the exposition is 
mathematical. But here, as in the original, the more advanced 
sections and the sections involving calculus hqf e been printed 
in smaller type and may be omitted on first reading. The 
main argument throughout is accessible to those who have no 
mathematical c^petence. 

'• The task of editing the translation of a technical work of 
this sort is. always somewhat arduous, and I am indebted to 
many fiiehds at the London School of Economics who have- 
lent assistance. The final version of the text owes much to 
Dr. J. Rj Hicks, who generously gave much time to the checking ■ 
and correction of the manuscript. In addition to providing the 
translation of the Appendices, $b. Solomon Adler gave valuable 
assistance and advice concerning the rendering of technicalities, 
and Mr, E. S. Tucker has home the main burden of the laborious 
task of seeing the book through the press. 

Liorel Robbin's. 

Lokdox Sohooi, or Ecosouics. 

April, 1934. 




FROM THE AUTHOR’S* PREFACE TO THE 
SEC0ND EDITION 

The first edition of this hook was a very linuted one, for 
I did'not wish to deprive myself of the opportunity of publishing 
a new edition and of availing myself of the improvements which 
experience and expert criticism might suggest. •Unfortunately, 
very little criticism, either public or private, has reached me ; 
but during the ten years or more in which I have been teaching 
I have naturally discovered various defects, which in this edition 
I have endeavoured to correct. By omitting the chapter on the 
theory of population, which was published a couple of years ago 
in a revised form as a “ Verdandi ” publication, it has been 
possible, without increasing the size of the work, to find space 
for certain additions, which, I hope, will increase its value and 
its usefulness. Thus the presentation of the theory of rent and 
the problem of distribution in a non-capitalistic economy has 
been e^anded and, in connection with the theory of interest, 
some pages have been devoted to a r&ume and criticism of 
Bohm-Bawerk’s theory in its original form. Similarly, I have 
given a detailed alternative explanation * of the origin of interest 
and of the solution of the problem of distribution under capitalistic 
production, in which I assume that the whole of the available 
supply of current labour and land is either invested in production 
at once, at the same time, or possibly at different moments of 
time ; after which, the products mature spontaneously under 
the influence of free natural forces — as for instance in the 
laying down of wine for consumption, etc. Interfest then appears 
in its purest form as the “ marginal productivity of waiting ” 
(or of time), and the problem, in all its phases, is easily susceptible 
of exact treatment in a mathematical form, without it being 

^ This expression is perhaps not entirely snitnhle, dnee, as will easily 
be seen, the essence oi the argument is in hotn cases the same. It is therefore 
also p^ble that I onght to have endeavoured to combine sections II, 2, C 
and II in a single uniform preaentstion. I have found myself unable, 
however, for various reasons, to do this. As they now stand, these two collateral 
presentations may materially support and explain each other. 

xxi 
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necessary to have recourse to oalcnlation Tvith so-called sitaple 
interest, as in Bohm-Bawerk’s well-knonti e3:i)Osition. • 

Sinally, the original brief discussion of the phenomena of 
the accumulation of capital hafs been expanded, and now includes 
an examination of Professor Orel’s interestii^ contributions to 
the still verj- meagre bterature of this yuhjeot. *= ‘ 

As will appear from what has been smd, the present edition 
has a more “ mathematical ” character than its predecessor. 
In every case, however, I have prefaced the mathemdfical 
analysis by an elementary treatment with definite — though 
usually arbitrair 7 — figures. The passages in smaller type can, 
for the most part, be read and understood without any special 
knowledge of mathematics, and for the remainder, as I have 
said in the text, the standard reached nowadays in secondary 
schools should suffice. 

Opinions may differ as to the value of this method. For my 
k own part, I am convinced that a constant and logical argument 
from simple assumptions conveys more real knowledge than 
variegated hut superficial talk upon everything under the sun : 
.. national character, racial differences, will to power, class interests, 
etc. Again, as regards the controversy concerning the so-called 
historical and theoretical treatment of economics (of which the 
latter must of necessity be more or less mathematical), this is 
a matter which can, in my opinion, he settled only by a dimsion 
of labour. We must he deeply grateful to those persons who, by 
the discovery and investigation of documents relating to economic 
history — matters treated in a very step-motherly fashion by 
earlier historians — have succeeded in illuminating the present by 
the light of the past, and in showing to us some links on a chain 
of development of which we ourselves and our environment 
constitute another link. But, on the other hand, if economics 
is some day to become a real science and guide to practical 
business it must inevitably advance to certain positive results 
and principles of universal application. It will not do to treat 
questions relating to economic policy, to trade and industry, 
and especially to population, as if they were metaphysical 
speculations in which each person can adopt the point of view 
which appeals most to his temperament — and still more 
frequently, perhaps, to his private interests. We are here 
concerned with substantial quantities, measurable magnitudes. 
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a ajd 6, plus and m^us. To secure an explanation of their 
relations which would he conracing to every t hinkin g and 
unprejudiced person cannot be said to be outside the scope 
of economic inquiry, but mus^, on the contrary, be its 
ultimate gojl , 

I am, of course, far ftom regarding the following arguments, 
which are* for the moat part hypothetical, as an adequate 
foundation for a practical treatment of economic questions, 
though I have little doubt that they constitute a necessary 
preliminary — and, at the same time, provide a useful exercise 
for those concerned with such problems. In*more than one 
case it may appear that a direct application of our principles 
to actual politico-economic problems would be quite natural. 
In such cases *we must certainly be on our guard against 
over-hasiy generaliaationa from results achieved by way of 
abstract deductions ; and, unfortunately, the mathematical 
method affords no absolute guarantee against false deductions. 
But, in any case, that method has a great advantage over the 
merely descriptive method, in that errors committed cannot 
long be concealed, and false opinions cannot be defended long" 
after they have been shown to be wrong. 

Linn}. 

March, 1011. 


Kjtot Wicksell. 
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Thus, according to this view, the, fundamental principle of 
political economy was that its subject matter, the national 
household, did not eidst. 

In our day, it is true, 'there has been 'a reaction against 
this ulto-liberal principle, but nevertheless it is still in reality 
the individualistic, purely private, system which predominates. 
Por this reason many modem writers have desired to reject 
the qualifying adjective “ political ” or “ national ” and to speak 
merely of economics, or have invented entirely new names, such 
as “ plutology ” or " catallactics But in the absence of 
. a better name^we may perhaps retain the old one,^ provided 
that we are careful not to import into it the conception of 
a national unity in the economic field which does not exist in 
reality. In accordance with the modem outlook, the subject 
.matter of political economy is becoming more and more the 
doctrine of economic phenomena, in their interrelations, seen 
as a whole ; i.e. in so far as they unif ormly affect whole classes 
of the community, or a whole people, or the totality of aU 
peoples (what the Germans call Wellwirtsdhaft). By an economi c 
phenomenon or activity is meant every svetemiroc endeavour 
to satisfy a material need, or. more precisely, one which seeks 
with the available means to achieve the gr eatest poss ible resu lt, 
o r a givm result with the least po ssi ble means. (The familiar 
e xpression, “to obta in the greatest pos sible results with. th e 
smalles t possible mea nsTUsllldgicnl and sh ould therefore b e 
avoided .) 

In many oases such an activity, though directed to the 
advantage of an individual, at the same time promotes, or is 
at least not inimi cal to, the general good. He who works and 
produces only for his own gain also confers benefits on others 
— ^indirectly, by means of exdumge', the improvement of the 
soil and of technical plant in general, which is effected by the 
present generation, possibly only in its own interests, will, 
nevertheless, be of benefit to the coming generation. In such 
oases individual and national economic interests coincide. But 
it is equally common, or even more common, for one economic 
interest to conflict with - another ; circumstances or activities 
which benefit one branch of industry, one class of society, or 
one generation, are often more or less injurious to another. 

I [i.e. ISatimmltTamimi (Swedish) or Naiionalokofnomic (German).] 


mTEODUGTION 


3 


Examples of this kiniii are familiar to everybody ; the most 
important is surely the i^tribiition of property, in so far as 
possession of land or an exceptional monopoly of any Mnd 
' necessarily excludes others from that land or that monopoly. 
Er iVate andcational economic interests then no lonser coincid e, 
a nd the qnestaon arises wliich is to be followe d ; in other words, 
which of two conflicting interests is to be preferred as contributing 
most to the general good. To answer this question is the practical 
and social duty of political economy, and it might be said that 
t he defi n ition of political economy as a practii^l science is the 
theory of the nianner of satisfying human needs which gives 
th e greatest possible satisfaction to society as a whole, ^ having 
re gard to future generati ons as well as to the present. The 
existing individnalistio organisation of societ y, in so far as it is 
s ocially justified, must then be regarded as a means to th e 
at teinment of that en d. 

The solution of this problem is frequently very difhonlt 
and the result is, of course, always dependent not only on 
technical economic considerationB, but also on the degree of 
our sympathies ; that is to say, on our understanding of the 
interests and demands of others. When we say that a thing 
is beneficial or injurious from the point of view of political 
economy, this manner of speaking is based on an ethical or 
philosophical postulate ; that is to say, on certain conceptions 
concerning the natural right of men to live and enjoy the good 
things of life. We either consider all to have the same rights 
and reckon each individual member of society as a unit, or 
else, for one reason or another, we recognize a difference between 
them, though in that case the reasons must be clearly stated 
if we are to regard our view as scientifically established. 

As we all know, opinions on this question have changed 
greatly in the course of time. In earlier times, only the free, and 
afterwards only the propertied, classes were regarded as members 
of socieiy in the true sense ; slaves and those without property 
were regarded in much the same way as domestic animals in 
our day — merely as a means and not as an end. Aristotle’s 
well-known saying that shuttles and the plectron of the lyre 
would have to move of themselves before slavery could cease, 

^ Here, too, one ^ould avoid the very common, bnt fundamentally'l 
meaningless, e^iression "the greatest happiness o£ the greatest number". I 
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is evidence of this view, though we n^d not go back B 9 far 
in tame to encounter similar opinions. Among ei^teenth century 
Swedish writers on economies, mentioned by Ambeig in Lis 
Frilietslidms polilislca ekanomi (“ The Political Economy of the 
Age of Eregdom”),^ vre repeatedly find lemaikg, which show 
that the conception, so repellent to dbr minds,' of a workman 
as a mere beast of burden was, as recently as two centuries ago, 
still general and deep-rooted. Indeed, it may be regarded in 
some degree as one of the merits of economic science that in 
this respect it has produced a revolution in public opinion. 
As soon as we oegin seriously to regard economic phenomena 
as a whole and to seek for the conditions of the wehare of the 
|Whole, consideration for the interests of the proletariat must 
emerge ; and from thence to the proolamatioif of eqml r^hts 
for all is only a short step. 

e xistence of a science 'with such a na me, implies, st rictly speaking. 
y thoroughly lev o hitionarv programm e. It is not surprising 
that the concept is vague, for that often happens -with 
a revolutionary programme. Indeed, many practical and 
theoretical problems remain to be solved before the goal of 
economic or social development can be said to be clearly 
imderstood. Something can still be said in favour of the, older 
point of view, but in any case it should be said straightforwardly . 
and -without prevarication. If, for example, we regard the 
working classes as beings of a lower type, or if, -without going 
so far as this, we regard them as not yet being ready for a full 
share in -the product of society, then we should say so clearly 
and base our further reasoning upon that opinion. There, is 
only one thing which is unworthy of science — ^to conceal or 
pervert the truth ; that is -to say, in this case, to represent the ' 
position as if those classes had already received all they could 
reasonably wish or expect, or to rely upon unfounded, optimistic 
beliefe -that economic developments in themselves tend to the 
greatest possible satisfaction of all. This latter mistake -was 
made especially by the so-called “ harmony ” economists in the 
middle of the last century— the American, Carey, and the 
otherwise admirable Erenohman, Bastiat — both of whom in 

1 Ot. also 6. Schanmon, Sluiur ijrihaaidene mivmlthmomishi JiHemiar, 
H pl gin g forfl, 1910. 
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theijj own countries and in'ouis have had, and still have, many 
disciples. 

The division of the Buhject which first suggests itself is 
into “theoretical” and “practical” political economy — 
economics ij,the narro'w sense and national economic policy. 
Owing to the decisive diSerence which it makes to our handling 
of economic problems whether we assume the existence of 
private property and freedom of contract in anything like their 
present forms, or whether we do not, it might be more appropriate 
to subdivide the practical portion into two parte : one being an 
application of the theory /ounied on enisling conditions, and the 
other a critical examination of the foundation itself. 

The former of these would be, at the same time, a link 
between the latfbr and the theoretical portion. On the one hand, 
it amplifies the theoretical abstractions by a closer consideration 
of reality, whilst, on the other hand, the practical problems 
which emerge as soon as we approach reality can find their 
ultimate solution only in a criticism of the foundations of the 
whole economic life of society. 

We thus arrive at the following division of our subject : — 

(1) A theoretical part (pure, general, or theoretical economics), 
comprising a statement of economic laws or the connection 
between economic phenomena, in which, in order to discover 
or demonstrate these laws, we must necessarily proceed from 
certain simplifying assumptions. 

(2) A practical part (applied economics, particular problems 
of the consumption, distribution and production of goods), 
comprising the application of these laws to various fields of 
activity in the concrete economic Ufe of society, 

(3) A social part (social economics or economic policy), 
comprising an investigation into the question how these economic 
laws and practical precepts should properly be applied in order 
to obtain the greatest possible social gain, and what changes in 
the existing economic and legal structure of society are necessary 
to this end. 

In the _^rs< of these main parts there are certain subdivisions. 
First and foremost comes the theory of human wants, quantitative 
and qualitative, i.e. the general theory of consumption, which, 
since it is the purpose of all economic activity, should logically 
be placed first, even though in actual life it comes last in point 
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of time. As regards such needs, or consumption, the qmntitcaive 
point of view emerges first, and in this respect the nnmfc of 
oonsumers is of decisive importance. Thus, in our first 
subsection, we naturally treat of the theory of population, its 
composition and changes. Man is, indeed, not only a consumer ; 
he is also a producer. Yet he is, both phylogenetioally and 
ontogenetioally, both in racial and individual development, 
a consumer long before he is a producer. In the theory of 
production, moreover, man is only one of the productive factors ; 
in the theory of consumption he and his purposes constitute the 
whole. Generflly speaking, and even apart from the above 
division of the subject, it will be found that the theory of popula- 
tion, which can never be omitted from a complete treatise on 
political economy, can never find a suitable plafce in the system 
unless it forms an introduction to the whole. In actual fact, 
it is impossible to consider economic problems profitably, whether 
they are of a practical or theoretical kind, unless we constantly 
keep population and its changes in view. On the other hand, 
it would appear that certain problems of population are of such 
a complicated nature that they cannot be solved without 
a thorough knowledge of every part of the theory of economic 
structure. Thus we return to these problems at practically 
every point in' a thorough economic investigation, and their 
solution may be regarded as its chief result. 

"Wo next turn to the gmlitative side of human needs : to 
their extent and intensity, relative importance, etc., and the 
comparative importance which we accordingly attribute to the 
means of satisfying these needs. The development of this inquiry 
will lead us to the theory of mlve and to the associated general 
theory of exchange. On the other hand, exchange as it appears 
in reality in modem society, and the regulation of exchange 
by society which may be considered desirable, belong respectively 
to the second and third main sections of our subject. 

The next subdivision is the general theory of production 
and of the factors of production : land (or nature), labour, and 
capital, their part in production and their relative shares in the 
distribution of the product — ^rent, wages, and interest — all 
examined on certain simplifyii^ assumptions, such as universal 
free competition or competition limited in a certain manner. 
It is already clear that the theory of production cannot bo 
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separated from the theory of didnbidion, though it should be 
noted that this applies only to distribution as it actually takes 
place \mder the indiTichtaliatio economic system, or, more 
correctly, as it would take place on our simplifying assumptions. 
The social j)roblem of -distribution, on the other hand, which 
belongs to tSe' third main division, is fundamentally different 
from this f it embraces, among other things, the question, not 
yet raised at this stage, of properly rights in the various factors 
of production. 

In these two subdivisions we shall treat the subject mainly 
from the static point of view, i.e. we shall assftne, in principle, 
a society which retains unchanged from year to year the same 
population, the same area of territory and the same amount of 
capital, and remains on the same level of technical achievement. 
By way of transition to a more dynamic point of view, which 
can only be successfully presented in combination with the 
practical part of our subject, we shall briefly treat the problem 
of saving or accumulation of capital — ^which is equivalent to 
production without corresponding consumption — ^as well as 
its negative counterpart, capital consumption. 

KnaUy, we include in the general or theoretical part of our 
work the theory of the medium of exchange, money as well as 
organized credit, which subjects are clearly connected and partly 
coincide. Many monetary questions, it is true, have their proper 
place in the special or applied section of our subject, but to avoid 
unnecessary length we shall treat most of them together, more 
especially since the actual technique of money is of much greater 
interest to pure economic theory than the technical details of 
production or trade. 

We thus obtain the following five subdivisions of Part I of 
our work : — 

(i) The theory of population.^ 

(ii) The theory of value and exchange. 

(iii) The theory of production and distribution. 

(iv) The theory of capital, all of which are treated in 
Volume I, and 

(v) The theory of money and credit, which is the subject 
of the second volume of the theoretical part of our work. 

As I shall probably not be in a position to publish either 
^ [For reasons explained in the anther's preface, this seotion waa omitted in 
the second Swedish edition and is not included in tiie present translation.l 
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of ihe two other main parts, it is iwmeoessary to recount how 
I have conceived their content or how I have treated them in 
my lectures. I need only add that fhe third main division (or 
Social Economics) would include, as its last section, a theory of 
public finance — which is usually treated- nowaday^ as a sepasate 
science, as a study of particular financial legislation— though in 
essence it undoubtedly constitutes a part, growing morl important 
and extensive every day, of political economy. , 

This division of the subject accords in the main -with that 
used by Walras in his Miments d'iconomie poUligue pure, though 
it is not always llased upon the same reasons. Eormerly, following 
the example of J. B. Say and J. S. Mill, it was usual to divide 
econoncics into the theories of production, distribution, exchange, 
and consumption — a chronological order, as it were, according 
to which it was supposed that commodities must first be produced, 
then distributed between the persons participating in the 
production (workers, landlords, capitalists, etc.) and then 
exchanged, in so far as they were unable to avail themselves 
of their share in kind, and finally consumed. But this easy 
division of the subject is far from logical. Production and 
distribution cannot, as we have already pointed out, be 
understood except in combination, and the concept of value 
and exchange underlies both, a fact which has led to incessant 
anticipations and circumlocutions unfortunate from an expository 
point of view. And, again, there was not much left to say about 
consumption when everything else had been treated ; so that 
the whole of this section was completely ignored by Mill. Yet, 
if this is allowed to happen, one loses s^ht of the fact that that 
which directs — or, more correctly, might to direct — all economic 
activity is human needs. Thus the theory of wants or wkie 
should undoubtedly be placed first ; and this is often done 
nowadays, even by writers of textbooks who, like Professor C. 
Gide, otherwise preserve the old division of the subject. On the 
other hand, it can hardly be right to postpone discussion of 
value, as Philippovich does, and only to treat of it in connection 
with the theory of commercial practice. The theory of value 
in its modem form has, as we shall see, been more or less 
responsible for the transformation of every branch of political 
economy and should, in combination with the theory of 
popvkdionf constitute the foundation of the whole edifice. 



nmioDUOTioN 9 

^Another consequence* of this traditional division of the 
subjeot has been that, ■vrithin tiie various main divisions, 
theoretical, practical, and social problems have been treated 
together. At an earlier stage in the development of the science, 
this might ];ej defensible — and there is no doubt tl^pt it helped 
to give to the works of Mill, as previously to those of Adam 
Smith (whose division of the subject is somewhat difierent), a high 
degrep of literary charm. But in proportion as science develops 
and becomes specialised, a different method becomes necessary 
and, by adopting it, it becomes easier to escape the criticism, 
advanced so often and with so much justice against the older 
economists, that the range of validity of their conclusions was 
not always clearly established. 

It is a mor9 especial disadvantage of the traditional division 
of the subject that the theory of money came to be treated 
as a mere episode in the theory of exchange, without regard to 
its great theoretical and practical importance in every branch 
of economics. This is probably the real reason why, despite the 
voluminous writings on the technical aspects of money and 
credit, no complete theory of money and its functions has ever 
been advanced, and why it remaius one of the least explored 
fields in the theory of political economy. 

Passing over to pure or theoretical economics (with which 
the present volume will be solely concerned) we should point 
out that the exposition in the whole of this section must of 
necessity be abstract and schematic ; the results will be 
correspondingly hypothetical, that is to say, they can only claim 
validity under our simplifying assumptions. Whether, and to 
what extent, they will accord with reality will evidently depend 
on two circumstances : first and foremost, whether our 
assumptions are themselves founded on reality, i.e. contain at 
least some elements of reality — which we must always demand, 
for otherwise aU reasoning about them would be sterile. We 
can, for example, safely assume that men are actuated by 
selfish motives, because that is always, at least to a very large 
extent, true. But we can no more assume that they are filled 
with a desire to injure each other than that they are purely 
altruistic. Purther, the conditions from which we abstract 
must be relatively unessential, at least as regards the question 
under discussion; when we are considering certain economic 
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problems such as, for example, pricp formation, we may forget 
that man is not entirely individualistic but has also social 
impulses. But we must not do so* in other problems, as for 
example in the politioo-aooial field or in the science of public 
finance. Having, by this means, obtained a first approximaijon, 
it is possible by successive approximations (i.e. ty taking into 
consideration more and more of the conditions at fiVst omitted) 
to approach nearer and nearer to reality, in much the same way 
as the astronomers were obliged to proceed in order to discover 
the laws of the real movements of the planetary system. 

It is not, however, always possible to decide in advance 
whether the conditions from which we abstract are essential 
or not. It may oven happen that we must deliberately ignore 
conditions which are in themselves of the greo^st importance, 
because the problem in question is of so complex a nature that 
it cannot be rationally treated in any other way. Thus, in the 
theory of value, we shall ignore, for the time being, the functions 
of money — which in fact are essential and not merely of secondary 
importance. And we shall often regard the economic activities 
of a people as isolated, whereas among the peoples who interest 
us, such an isolation does not, even approximately, exist and 
therefore our assumption corresponds with reality only if we 
look at the economic activities of the world as a whole. Similarly, 
at the outset, we shall regard both exchange and production 
as if each existed independently of the other, which is practically 
never the case ; and, in the ^eory of production, we shall first 
concern ourselves with non-oapitalistio production, although 
this bears no possible resemblance to actual production and, 
strictly speaking, cannot exist in fact. In all these cases the 
results are, of course, not even approximately correct, but are 
purely hypothetical ; though the inquiry is not, on that account, 
valueless. They constitute rather a necessary dement in the full 
and correct solution of the problem under discussion and ate, 
therefore, to be regarded ns useful work, even if it should 
sometimes prove impossible, for the moment, to complete the 
reasoning by the inclusion of other factors hitherto omitted.'- 

^ In ibo exact natural eoioncosi there arc many pamllol coses. One of the 
finest disoOTcrics in hydrodynamics mode it possiblOt by Green’s analysis, to 
detormino exactly the movement of a solid body of a liquid. Yet the formulio 
so discovered do not (except superficially) correspond with observed facts, 
bocauso it was impossible to toko certain important details into consideration — 
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It has been, oustomajy in the so-called historical school of 
polifecal economy to deprecate all abstract reasoning within 
the science as being useleSs. This view, which, however, seems 
to be dying out, evidently disregards the fact that all human 
thpnght, of whatever kind, mnstnecessarilybeabstract. Historical 
research itself begins by abstracting from all those^nnumerable 
data infludhting the problem at issue which are not mentioned 
in eating historical documents ; and when it applies - the 
results obtained by the Ustorical method to modem times, 
or when it tests them — ^as it must almost always do — ^by 
contemporary thought, it also abstracts from* all the material 
and spiritual changes of the intervening time— a process which 
may be permissible, but which may lead to serious error. If 
this school wese consistent, therefore, it should refrain from all 
conclusions and from all thought beyond the purely mechanical 
recording of facts. Fortunately, it does not pursue its thesis 
to its logical conclusion, but, on the contrary, has enriched 
political economy by much extremely valuable research, which 
will always retain its place among the treasures of the science, 
even though it does not, and cannot, constitute the whole if it ; 
and even though— like theoretical research — ^it cannot claim 
more than approximate validily, 

especially the eddies produced hy the movement of the body* Another, and 
older, example is l^e^rton's discoveiy of the speed of light thiongh the atmoa* 

E here — ^whlw differed from the aotiLi) result oy about one^third, because the 
eatmg of the ur under pressure bad not been taken into account. Bvcn 
Nevton’s famous Lavr of Gravitation at first gave an entirdy incorrect result 
vrhen he tried to verify it, because one element in the calculation — the length 
of the earth’s radius — ^was only imperfectly known. 
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THE THEORY OE VALUE 

Bibliography. — ^The three worie which, appearing almost 
simnltaneonslj bnt quite independently, put^ forward for the 
first time the main features of the modem theory of value are 
Carl Menger’e GrunisBUx der VolhstdrlschaftslehTe^ (publidied 
after hia death in a new and enlarged edition), Stanley Jevons’ 
Theory of folitkal Economy, and L^on Walras’ Elements 
d’iconomie politique pure (both of which appeared in several 
editions). The simplest, and perhaps fullest, presentation of 
the theory, from Monger’s point of view, and without the use 
of mathematical symbols, is given by Bohm-Bawerk in his 
famous essay Grundt&ge der Theorie dee wirtsekaftlichen 
Outenoerts'^ (Conrads JahrbScher, vol. xiii (1886)). An 
adaptation of this, in which some portions of interest have 
been omitted, is to be found in the same author’s Positive 
Theorie des Kapiteds. Among the many works in which the 
theory was subsequently developed may be mentioned Marshall’s 
Principles of Economics, published in many editions ; 
Wioksteed, The Common Sense of Political Economy ; Pierson, 
Principles of Economics ; Pareto, Cours d’economie 
politique and Manuel d’economie politique (1909) ; my own 
work, tlber Wert, Kapital und Bente^; and, in Swedish, Johan 
Leffler’s essays in Ehmmisha SamhSttsUfvet, vol. i, pp. 4-37 
and 48-80. Although supplemented and corrected by the 
modem theories of value, the writings of the classical economists 
on value and price have by no means lost their importance. 
The well-known works of Adam Smith, Eioardo, and John 
Stuart Mill still provide, in this field, a number of instmctive 
investigations and observations. A kind of reaction in the 
direction of the earlier point of view, though more apparent 
than real, is to be seen in G. Cassel’s Theorelische SozicdSkorumie 
(1918, 4th ed., 1927), also published in English (1923 and 
1932). 

^ [These works are reprinted in the Series ol Scarce Tracts, published by the 
jondon School o£ Economics.] 
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LECIUEES OX POUnCAL Ecoxoap 

In tHs psrt — e bare first to esasiine the onaifetire afsKt 
of bcrian Eeeds ard tie diSeniig si^cifiesnce rrHch re atfeeb 
to the araHable means, matemL or otberrise, of safisfrirs those 
ceecs. In modem mmmam&s tba signifcance finds its most 
staking an^ objectirB expiesion in the' ei€!:cr.ge,r^2’je or pr-es 
of the rarious objects, goods or personal serrices. 

The theoir of rahe and price has an imrortarce rhieh 
is not limited to STStems rhere there is hignir dereloped dirision 
of labonr, rith moner and credit and more or less mee comretitioa. 
Eren in a seE-^ntained economr (e.g. in the administration 
of national or comnnmal finance), indeed in everr individnal 
prodnctrre enterprise or consumption nnit, rahiation constantlr 
takes place. And re find exchange, too, rhen that is understood 
in the rider sesise of the terns, he. a choice between the varions 
nses of the same means of piodnction or finished coromoditr ; 
or faetreen rasaons measss of achieving the same end. This 
rcrald still be tree if free co mpe t i tion ceased to exist, and gave 
ray to some form of coHeefirism. Hence the theory of ralce is 
of fundamental and tmiversal importance in economics. 

ITodem inrest^tioas in the theory of ralne hare led to tie 
setting no of a nmaci ple — or rather to the eenerallmtton and 
establisfament of a principle already knom and applied— caBed 
the morgfrg? -principle, rhose ap nlica ^on extends fer beyond the 
a ctual piOTiace of t he exchange of good s into the fields of 
p roduction, distribiition, an d capitaL~~ln other words, it governs 
every part of politfcal economy. 

TdIs so-called margrngT piiEcipIe is. in reality, only an 
adsTJtatioii oi tte fnndaEiestai idea frra ’^hich h^sr matliersatzcs 
ard niathematfcal ptjsfcs have developed : 2 ::aEiely, the idea of 
regardins ^ven magnitudes as variable (as a rsls ajrii:7:uouilu 
variable) cnautities, and of regarding their rates of cha r ge as 
neTT (Toantities (the o:^n Simons, the ciserentiai co-eSciests 

of Leibniz). It iras, therefore, very aatnral that the rsnned 
terminology and symbols of the inEnitesiinai calcplns shorld he 
applied to the 2 n€>dem theory of valne. Ter. in the nature of 
f bfr.ggj it is only the fundamentals of the calcnlns that can be 
used, so that no more of it need be hnotm than is taught in 
schools. 

There is ample reason. therefOTe, for inserting at this stage 
in onr exposition a thoion^ esaminatioa of the theory of value. 
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tlou^h only in general outline and from a tieoretioal point of 
view. The realistio study of value or prices presupposes, in the 
first place, a knowledge of the theory of money and credit, the 
.treataient of which is postponed to the second volume ; and, 
, in ■yje second place, an investigation into trade and inarketing — 
which belongs \o a special division of economics. 

Eor reasons of space we must omit many of the details 
and ajistmse borderline cases, in which the theory of value 
abounds, and refer the reader to other more exhaustive accounts, 
especially to Bohm-Bawerk’s essay in Conrad’s Jalirhiicher, 
mentioned in the bibliography, and to the worlffi of Marshall, 
Wicksteed, and others. 


1. Exchange Vafuc and its Causes. Earlier Explanations 

The means of satisfying our needs we call utilities or 
commodities — ^this last 8ignif}’ing utilities of a material kind. 
Immaterial utilities are called personal services, and these may 
include services rendered to oneself ; for example, a walk, or 
gymnastic exercises. Even rest and sleep are such personal 
services and are just as important to the individual as those 
performed by someone else. By goods we mean objects, many 
identical units of which are available and which are the object 
of trade.^ 

The word “ utility ” is related to us^ul, a term which has 
many meanings : a thing may be useful in contrast to another 
which is merely pleasant, i.e. which has a lesser and more 
transitory use. More important, however, is the fact that most 
things may have either beneficial or injurious ulterior efifeots ; 
the latter may even predominate, but, being more remote, they 
may be disregarded. Since, however, economic theory primarily 
d escribes and explains human economic activity as it is, and 
n ot as it sh oul d be. we must naturally include among utilit ies 
t hose objects which, from a philosophic noint of view, might, 
be considered harmfu l (e.g. many stimulants) so lon g M-fer 
a re obj e cts of widespre ad production and consumption . TEe 
Italian, Pareto, in his Cours d'ieonomie politigue, suggested that 
instead of the word " utility ” we should use " ophelimito ” 

^ [Hicrc iollowSf in the original, a paragraph which disetiEses c^nestiona of 
temiinology, which are of no interest to Ecgl^ readers.] 
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(from the Greek <o^sAt/ioj— useM). ^ut this seems mmeoessaiy, 
because there does not appear to have been any serious ambJ^ty 
or misunderstanding in eoonomio soifcnce concerning the various 
meanings of the terms “ use ” or “ utility 

Unfortunately, the same cannot be said of the closely related 
concept of Vifoe. Beonomists have disputed for Wer a cen^u^y 
— and are still disputing — about its oorreot meaning, or rather 
about the relation between its different meaniags. Happily, the 
dispute has now lost most of its acerbity and seems on Hie point 
of being abandoned. The definition of exchange mkte or price 
ofiers no great tliffioulty and gives rise to no special ambiguity. 
By exchange value we mean the ratio in which goods, 
oommoditlei or services S esohanged fm other goods7 
c ommodities or services, i.e. the quantity or number ofmjt s 
of every other kind of goods which may be exchang ed 
f or a g iven quantity, or a given unit, of the first-mentione d 
good. iYhus, strictly speaking, a commodity has as many 
exchange values as there are other goods, commodities, and 
services for which it can be exchanged; in this way, the 
conception becomes indefinite. If, however, in exchange fo r 
a unit of one commodity, one obtains, or must be satisfi ed 
with, a smaller amount of aU other goods, then we can reasonably 
s ay that the exchange value of the first-named commodHyhaa 
fallen. We are accustomed in practice to u se this expressio n 
a s soon as a rise or fall has occurred in the exchange vMue o f 
a commodity m relation to the majority of other mprejmpratant 
c Smmo ditie s, even if its exch ange value in r elation to one or 
more iesa~im portant commodiSes has" moved in a n opp osite 
d irecti on. 

The word price is sometimes used with exactly the same 
meaning as exchange value ; but most commonly the price of 
a good (and often its exchange value too) is supposed to be 
measured in the general standard of values or prices for all 
goods, which is called “money”. Erom the various values 
of goods m terms of money, their money prices — or, if we so 
prefer, their money values — ^we can directly deduce, by division, 
their relative exchange values. The problem of the theory of 
value is to explain why one commodity has, either permanently 
or temporarily, one price and another commodity (or service) 
quite a different one. 
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THBOBY OF VALUE 

A t first sisdit it miglit aTOeai that <ibis valuation must 
be due to difierencee of utility — so that exchange value and 
us efulness would he one ^nd the same thing — or at least 
proportional to each otherl A nd, in fact, i t frequently is^ e 
case that exch ange value stands in a more or less direct relatio n 
to usefulnSJ”* This i s always true wherever two utilities can 
replace one another and whme both, even though mo re or les s 
e ftective^caa satiBfyTilie same nee d, it, for example, we look 
at our commonest fuels : beech, birch, pine wood, etc., it might 
be argued that their varying prices or exchange values in the 
market depend almost exclusively on their fuef value — on the 
amount of heat obtainable from a given volume or weight of 
each. C onditions are somewhat different with co al. In comparison 
with an equal weight of wood, coal has great thermal efSciency, 
but the various inconveniences and discomforts connected with 
the use of coal as fuel for a long time hindered its use for that 
purpose, so that it had little exchange value. And its exchange 
value is stiU low as compared with wood. The same is probably 
true of lignite, peat, etc. Conditions similar to those prevailing 
in regard to tiie above-mentioned three kmds of wood also 
prevail between the various animal foodstuSs, such as pork, 
beef, mutton, veal ; between the vegetable foodstufs, such as 
wheat, rye, oats, and potatoes, and to some extent also between 
textiles — silk, wool, linen, and cotton, etc. But, as t hes e examp les 
s how, the relation b e tween iisefiilupas and exchange value is j 
n ot, even under this assumption, quite evident and clea r. In 
m any cases it does not-annear-t o exist at a ll. 'Where^-on-tie 

o ther h and twn. cnTnmodiljea- cannot_ieplace-each— other— in 

consumption , but eithe r whoUv or in part s atisfy different needs - 1 
i t becomes a question wh et her their relative ut iliti es can b e 
measured or compared by any common standard . Experience 
also proves that the prices of two commodities often vary in 
quite difierent degrees (and their relative exchange values thus 
change) without there being any corresponding change in their 
physical properties. 

At the very be ginnin g of the history of economic science, 
attention was directed to this distinction.* One of the best-known 
passages in A dam Smit h is that in which he explains that the 

^ * Indeed, inuct eerlier, AnstotJe tronght out this very difference between 
(QCfjTiisitioii) and XPV^ (usefolnessje 
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word " value ” has two meaniugs, so Ahat at one time it expresses 
the usefulness of an object (or what he calls its value in use), 
and at another its purchasing powef over other utilities (i.e. its 
exchange value). Adam Smith also pointed out that those things 
which have the greatest value in use- often have little or no 
exchange value — ^for example, water ; and, on the other hand, 
the things which have the greatest exchange valufe frequently 
have little or no value in use, e^. diamonds. But he ^pped 
at this poi nt. He speaks afterwards only of exdumge valu e 
and never returns to the concept of v alue in use. And at this 
point science stood still, one may say, for almost a hundred 
years without it being noticed that Adam Smith’s statement 
was really a striking paradox and involved a problem which 
necessarily demanded a solution. There <were plenty of 
commentaries and disquisitions on this statement in the 
subsequent literature of political economy, but practically no 
oriti<Mm, no examination of its obvious contradiction. In what 
follows, we shall endeavour to make such an examination. 
But, before doing so, we must say something of the c onseanenc es 
w hich this uncritical reception of Adam Smith’s statemen t 
oc casioned to political econ omy . 

Since, as was assumed, utilities and exchange values did 
not always coincide, but frequently diverged, exchange value 
must either depend upon something entirely diScrent from 
utility, or upon utility and something else ns well. The latter 
explanation was generally accepted (though the Socialists, with 
Karl Marx at their head, advocated the former). The result 
was the concept of relative s carciUi : in order to have exchange 
value an object must, it was said, necessarily be useful, but, in 
addition, it must exist in limited guantilies. If the supply is 
unlilnited in proportion to the need for it (air, water, and the 
so-called free goods in general— in contradistinction to economic 
goods, which do not exist in unlimited quantities and with which 
we are, for that reason, economical), then the exchange value 
falls, in spite of the great utility, to zero. On the other hand, 
great scarcity can impart a high exchange value to objects of 
little usefulness (though some usefulness must always be present), 
e.g. rare stamps, animals, plants, precious stones, etc. With 
a slight modification, this noint of view developed into the 
well-known proposition that if utility creates and regulates the 



THEORY OF VALUE 


19 


iemand for a lihjiig, its scajcity ot tlifi rlifflculty of Tirodncing it 
regufates and controls its supply. Its price is, therefore, 
determined, as we are accuslomed to say, by the relation between 
demand and supply. W ith a riven supply, a large dem and' 
, le ajs to h i gher nrices, -and a small demand to Ip wer prices. 
And mce versa, if the demand is fixed and the su^y vanes, 
it utiiny, afid 'witirit^SaandTTells to seio, or if it becomes 
negative (so that people wish to get rid of the commodity), 
then, of course, the price or exchange value will also be zero 
or negative — people pay to get rid of it (e^. rubbish, slag, 

and formerly even sawdust, etc.). Yet the same can also happen, 
it was said, to useful objects if the supply becomes superabundant 
— e.g. water in floods or cloudbursts, air when it comes in too 
large quantities or too rapidly. Dwelling-houses, after all, are 
principally designed to keep out an excess of air and water. 
•Again, if a relatively lai^e demand encounters a small supply, 
the exchange value may become very great, as, for example, 
in the case of the demand for gold and jewels, which, even 
ignoring the use of gold as a mediiun of exchange, are not 
without use — even if only of a limited kind. They are, therefore, 
eagerly sought for, but they can only be procured in small 
amounts. 

All this is, doubtless, in the mam perfectly correct and 
even obvious. But it is not the purpose of science to describe 
the obvious in elaborate terms. Tf we examine the m atter 
B. .little more nlnselv. the princinie of the determination of value 
by supply and demand does not, in reality, throw much light 
. on the real nature of the phenomena under discus sion. It is 
obvious, for example, that only so-called e^Mive d emand 
influences prices. The demand of persons who are not in 
a position to pay the price asked for any particular commodity 
evidently has not the slightest influence on price, however great 
that demand may be. It may be compared to the longing 
glances of the numerous, thou^ impecunious, persons who 
gaze at the precious objects in a jeweller’s shop window. But 
the effective demand — in other words, the quantity of the 
goods that can be bought at the prevailing price — is, on the 
average, neither great nor small in relation to the supply, but 
is in fact exactly the same. Indeed, iAia.flnl5Lmi_this-condition 
that the market can be m a state of equilibrinm. If the demand 
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is greater than the supply the price* -will rise ; if it is less the 
price will fall— but it cannot continue to rise or fall for ever. 
Since, therefore, supply and demand are equal where there is 
economic equilibrium and a stable price, whether that price 
be high or Jow, we must further ask : ■ "Why dora j}ho demqnd 
f or and the s upply of this m rliBularJjaamma^bs- anbTp.vp. 
e quilibrium at one paHicular pricey and-thatjf anothef coTnTnnilit.Y 
I at a totally difieront price ? The classical analysis of exqhange 
'vffiei "gives no^dSeot answer to this question, though this 
drawback was ^flt by the classical economists themselves. 

It may be pointed out that, in Adam Smith, the expression 
“ effective demand ” has a somewhat different meaning. It 
means the demand of those persons who are willing to pay the 
“ natural price ”, i.e. the coats of production afid transport ; if 
supply in the particular case were accidentally greater or less than 
this demand, then the price would fall below or rise above the 
" natural price 

P. J. Neumann, in his essay on " Value ” in Sohonberg’s 
Handbuoh, entirely rejects the concept of supply and. demand 
(offer and demand) whenever these are regarded as merely 
quantities. T hat, in his view, is ext re mely one-si ded. On the 
contrary, in his view, supply and demand represent a whole 
complex of qualities ; extensity, intensity, purohasing power on 
the part of those who demand, etc. ; for which reason it is absurd 
to say that demand is as great as, greater or less than, offer or 
supply. T he obvious r e ply to all this is that the oircumstan ces 
enumerated by rienmann~d onbtleB8 affect the magnitude both of 
supplvMd of demand, and t he total result must be that, when a 
c ertain price is q uoted in the market, a certain definite Quanti ty 
of goods of this kind will be offered and an equally defi nite quantit y 
wi ll be Uem anOedl E or my part, f cannot see the one-sidedness 
of s uch a view. 

Without entirely abandoning the formula of supply and 
demand, to which they always resorted in case of need, attempts 
were made by the classical school to provide a more definite 
explanation of the exchange value of at least one group of 
commodities (in practice the most important), i.e. those which, 
as it was uspal to say, could be produced in unlimited quantities. 

^ [Tho paragraph which follows this in the original has hcen omitted. It 
disonsses the distinction between vibud and tUlgang {offer and supply), which 
has no counterpart in English economics.] 
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The explanation lelated to’their cost of ’production or eventually, 
according to a subsequent variation of terminology, to their 
cost of reproduction. If a commodity is not, generally speaking, 
an object of production in the ordinary sense (as, for example, 
, ce^tein natural products), or cannot be produced or reproduced 
(pictures by old masters), or if, finally, its manufacture is the 
result of a datura] or legal monopoly, then we must still content 
ourselyes with the thesis that the price is determined by supply 
and demand. For the majority of goods, on the other hand, 
which can in practice be reproduced in unfitted quantities 
under free competition, costs of production wo^d, as has been 
said, determine the average or “ natural ” price, about which 
the market price always oscillates. 

It is quite»evident that, under free competition, the price 
of a commodity cannot be either above or below its cost of 
production if this includes everything required for bringing the 
commodity to market, including a “ reasonable ” (i.e. customary) 
compensation to the last seller for his labour and trouble. 
If it were otherwise, the commodity would either not be 
manufactured, or it would be manufactured in such large 
quantities that the price would necessarily fall owing to the 
increase in supply. But i f this is to be a valid explanation of 

renipr^ yngl (TplatiVe) e-rnhaTlgp. Vflllies, then thH cnata nf pTndiinfa' nn 

must evidently'be something definite, something arising from 
independent fabsolii tel causes ; t hey must not be dependen t 
on the exchange values t hemselves. H erein lies the weakne ss 
of the classical theory of va lue. If we analyse more closely the 
conception of costs of production, we shall find that the latter 
resolve themselves into a reward or compensation for the use 
of the various factors of production, usually divided into the 
three main categories of land, labour, and capital. If, for example, 
the manufacture of two quantities, a and b, of two different 
goods requires the same amount of the same kind of labour, 
the employment of the same quantify of land of the same 
quality and the same quantify of capital for the same period 
of time, then we can say without fear of contradiction that 
both quantities of goods will be sold in the market at the same 
price. That is, after all, nothing more than saying that all 
labour of the same kind, all land of the same quality, and all 
capital employed for the same period of time will receive the 
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same reward, wMoh is a natural and necessary consequence of 
free competition. H, on the other hand, as is nearly always 
t he case, the piodnctioa of these commodities requites l a^. 
labour, and capit al in different proportions, e. g, more land, bu t 
l ess labom :. and capital, tor a than b, then some rneans , 
must b e found for reducing the quantities of these Various factors 
of production employed to a common measure, though, ot'cotuee. 
n o direct means of domg tuis is availa Blel In order to expres s 
them in common rmits, we have to refer to ilie remuneration 
t h^ dem and, ^e. the relative magnitude of~TOge8, re nt, and 
i nterest . Th ese, however, are not given, and the determSiB on' 
of ~thmn constitutes a problem of the same bind as nnr oTi ^ nnal 
problem, and one which can only be solved in connectian with it. 

The m ethod ad optedBvectmonua te of thfiinlnsirinal unlin nl 
(particularly 'lEtioardo] to escape from this dilemma shows 
considerable ingenuity; but as has been seen already from 
our consideration of the connection between the market price ' 
and the costs of production of a commodity, and as we shall 
show in further detail later, the attempt was foredoomed to 
failure. In the first place, tbe 7 attempted to simplify th e 
pr oblem as much as -uossible. The various Muds of l abou r, 
such as skilled and unskifled, might, they thought, be reduced 
to a common standard in so fiar as labour of a higher quality 
was regarded as representing an extra number of working days, 
corresponding to the higher wages paid for it, and to the time 
which the workman had previously spent on his technical 
education. As regards c apital, they found its chief role in 
production to lie in advancing wages or the necessities of life to 
labourers and providing necessary tools and raw materials. 
They assumed in consequence that capital (or the capitalists) 
in all branches of production would receive approximately 
the same share or percentage of the exchange value of the 
product (profits of capital). Bicardo expressly admitted that 
this rule was subject to important exceptions in consequence 
of the unequal proportions of fixed and circulating capital in 
the various branches of production. Einally, they thought that 
land could be disregarded and that rent could therefore be 
excluded from costs of produciipn. T hey only regarded labour 
and capital employed at the margin of prod/uction as c ontributing 
to costs— either oa~ms!ginal~lan(l. the least tertahL-fehichJs 
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B mierabimdant and, theiefow, pavB no rent) or, in more intensive 
cuItiTOtion. on land which is already employed — ^where an 
a ddition to output can par no extra rent for similar reasons . 
In this way, the factors of produotbn governing exchange 
value were reduced practically to one only — labour. Accordingly 
to ‘ilicardo, 1;hb exchange values of various goods sftould standi 
in more or* less direct relation to the quantities of labour| 
required to produce them under the most unfavourable! 
condiiions which are necessary for their production, i.e. on the 1 
margin of production. So great was the satisfaction felt with 
this result, which is formally so brilliant, that S'. S. Mill in the 
introduction to his theory of value declared the classical theory 
of value to be " complete ”, so that there remained nothing 
for him, or fon subseipent writers, to add. 

Bioardo makes another simplifying assumption, which must 
be home in mind in reading his works, if we are not to misunder- 
stand them. He assumes that gold, the measure of valne and 
prices, is always produced with the same labour costs, and also 
that profits on capital employed in the production of gold constitute 
the same percentage of wages or of the total product as in any 
other branch. Prom this he is led to the conclusion that the 
amount of labom employed in the production of a certain unit of 
goods directly expresses the number of ounces or grammes of gold 
for which this unit of goods is habitually exchanged in the market ; 
in other words its price measured in gold. On this assumption, 
on the other hand, the general level of toages can never have the 
least effect on prices, as in that case they would also affect the 
price of gold (in money, i.e. reckoned in gold), which is an obvious 
contradiction. A rise in wages (money wages) can, moreover, 
according to Bicardo, take place only in combination with a 
corresponding fall in the profits of capital, where commodity 
prices remain unchanged ; a change in commodity prices, again, 
necessarily presupposes that the amount of labour employed in 
their production has — owing to new inventions or to increased 
difficulties in production — become greater or less than 
previously. 

By these various simplifying assumptions Bicardo greatly 
fadBtated his analysis. In his work, the structure of economic 
theory appears, for the first time, as a coherent, logical system. 
But his conolnsianB thereby frequently assume an abstract and 
even unreal character. In this respect, he compares unfavourably 
with Adam Smith. 
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E ven if we admit all these generalizations and simplifloations 
for what they are woitk, we are still faced with the fnndameota l 
error of t hTcl iisical theory of value.* Their margin of production 
is not a flzed limit , gi ven a pnon, hut is variahle and itsel f 
depends, among other things, upon- the actual exchange 
• ^ue of The goods m ques tion and, to that extent', up on wkat 
it has to ex ^aini - 

Thus, for example, there are certain manufactured goods 
(especially articles of clay) for which the raw materials exist 
already mixed in nature in practically unlimited quantities, so 
that, for them, there is no margin of production : they can he 
produced with unchanged labour coats (per unit of goods) in any 
desired quantity. In the case of other commodities, on the 
other hand — particularly the means of suhsistenoe — in any given 
state of technique, increased labour costs per unit are necessary 
if they are to be produced in larger quantities than before. 
If, therefore, any economic unit must itself provide for the 
production of these two kinds of goods, their relative exchange 
value or price will clearly depend, to a high degree, on the 
relative magnitude of the demands for them ; for the extension 
of the margin of production and the costs of production at that 
margin for the latter commodity are only thereby determined. 

Let us take another example. Suppose that an economic unit 
(a district or a whole country) is compelled by natural circum- 
stances to restrict its production to two stoplc articles only, say 
com and linen, the prices of which we will suppose, for the moment, 
to be determined by the world market. If the price of linen goods 
is relatively high, the community will devote itself principally 
to their manufacture and will cultivate corn only in proportion 
to its domestic needs ; if, on the other hand, the price of com is 
relatively High, then it will expand its production of com and 
restrict its manufacture of linen to the minimum. Since, however, 
the production of linen requires little land in proportion to the 
labour employed, it is clear that, in the former case, when linen 
is the chief manufacture, the demand for land will be small, and 
agriculture will be restricted to the best land or will become less 
intensive. In both oases the result willbe that the labour employed 
in the production of raw materials will become, even on the 
margin of production, inconsiderable. And, since this labour in 
the case of com constitutes the whole, and in the case of linen 
only a minor part, of the nccossary labour, the portion of labour 
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employed per unit of linen will be great in relation to that employed 
in the production of a unit of com. On the other hand, if the 
production of com, owing “to changed price conditions, becomes 
predominant, the production of the raw material must be extended 
to inferior land, or else the cultivation of the better land must 
Vecome mera intensive. Whichever happens, the result will be 
that the apount of labour which is employed on the inferior land 
(or, in general, on the margin of production) in the production of 
the caw material will be very great. From this it will follow 
further that the total labour employed under the most unfavour- 
able circumstances in the production of one unjji of com will be 
relatively great in relation to the labour employed in the production 
of one unit of linen. As illustrations we may mention the economic 
conditions in Northern Bussia, Ireland, and, to some extent, 
certain Swedish provinces, at the time when the increasing 
cheapness of cotton goods began to oust the native linen products 
of those countnes. 

A third, and very important, example is the exchange value or 
purchasing power of gold itself in terms of goods, which — as even 
Adam Smith realized, though Eioardo purposely ignored it — is by 
no means constant, but depends on the labour costs in the mines 
on the margin of production. Naturally, however, this margin 
is itself variable. It expands when commodity prices are low and 
the purchasing power of gold is high, but it shrinks in the contrary 
case ; so that production is restricted to the richer mines or river 
beds, and the maximum labour employed in the production of a 
given quantity of gold becomes less. 

In such cases, Bicaxdo’s thesis that the exchange value 
of the product is proportionate to the quantity of labour required 
for its production at the margin is verified — if in each case, as we 
have done, we do not take into consideration the varying 
proportions of capital employed. Yet obviously, under such 
circumstances, i t is not the costs of production whi c h gover n 
th e exchange va lues. That, indeed, wo uld be impnasible if, •' 
as IS assumed in the above example, th e latter are fixed an d 
de termined beforehand by the wor ld market. O n the con trary, 
i t isthe em&,nge value ot the goods which governs their costs 
o f product ion — i.e. which determines how mucETaBSturshall'be 
employed in the production of one unit of com and in one unit 
of linen goods. Again, if we look at the matter more generally 
and observe either an isolated economic unit or the whole of 
the world’s production and exchange, then it is cleat that costs 
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o f production and exchange values cannot stand i n the simple 
rSation of cause and effect whicli Ricardo su noosed. wo 
shall sec later, Ihet i are rnuUmlly doniilimei l ike the various 
el ements in a single ceonomie sy^m in oauilibrium . But, in 
. that case, it is also clear that reference to costs of production, 
oven imdcr the simplest imaginable assumption^, is impossible 
as a theoretical explanation of the exchange valte of goods, 
however useful it may often be ns a practical rule. 

No doubt, the classical economists failed to realize this 
b ecause, in case of one of the most important g roups of 
commoditi es, the means of subsistence, th ey regarded demand. 
o r con sumption (and therefore also the extension of the margin 
of production), ns fpven b y the size of the Tmp uhtioti. Statist ics 
have not c onfirmed th is : largely owing to indirect methods 
, of use, the demand for and consumption of corn and other 
foodstuffs is almost as clastic and variable as that of other goods. 

There is this further point. It happens in many cases, even 
where a commodity is manufactured under competitive conditions, 
that its co sts of production camol be seva rat ed or impute d 
because its p roduction proceeds simult aneousl y and in 
coi nBInation with that o f other goods, c.g. where one commodity 
is a by-product in the manufacture of another. Such cases, which 
have been given by Marshall the technical name “ joint supply ”, 
arc mentioned also by Mill in his chapter, " Some peculiar cases 
of value,” 1 but, as the chapter heading indicates, JlilLiegarded 
the m as cxccTi tions to the rule. I n real ity (as Jevons remark ed) 
th ey occ upy TTlargo, perhaps tjm jarecst. par^ of~ tlic licl J of 
prgdiioUon. 'VVe^liaU return to this subject in greater detail, 
but it may bo pointed out here that all branches of agrieulture 
fall within the category of joint supply : the cultivation of cereals 
and livestoek, no less than that of textile materials and other 
commercial crops, arc mutually determined in any well-ordered 
system of agriculture. Here the only question which arises is 
whether the total selling value of the products will cover the 
total costs of production, for the separate costs cannot bo 
imputed. AVhen, for example, before tlie introduction of corn 
duties in Sweden, some agriculturists maintained that the 
growing of rye at the low prices prevailing “ did not pay ”, 
they nevertheless continued to grow it and proved by so doing 
* [JPrtnctjiIc^i book iii, cimp* xvi*] 
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that Jhis crop constituted a-necessaiy element in an agricultural 
system -which must have paid as a whole, or else it would have 
been abandoned. . * 

Here also, it would be possible, by an artifice resembling that 
. qf Eicardo|or the elimination o^rent from the costs o^production, 

to impute the costs oi various goods by supposing that one or 
other of tUfem entered in varying degrees into the total output — 
which is in fact in fnll correspondence -with actual conditions. 
Thus, for example, a breeder of sheep produces, at one and the 
same time, wool and mutton, but he can, as regmred, specialize 
- on one breed of sheep or another, the wool-^oducing or the 
mutton-producing, and in that way obtain either more meat and 
less wool or vice versa. The possibility of transporting fresh meat 
in refrigerating chambers from Aastralis or the Argentine to 
Europe in fact compelled European sheep farmers to abandon 
the merino breed, -with its fine wool, in favour of breeds yielding 
more meat. This, in its turn, gave rise to a crisis in the European 
clothing industry towards the end of the nineteenth century. 

In the same -way, in the manufacture of coal gas, coke is 
obtained, if desired, as a by-product. But here, too, the pro- 
portion between the two prodncts is neither given nor determinate, 
for some coal yields more gas and less coke, and vice versa. If 
coking is the principal objective, as at iron works, more attention 
-vrill he paid to the latter kind of coal, and vice versa if the produc- 
tion of gas is the more important. In this way, we obtain a kind 
of margin of production in which an inoreased production of one 
of the commodities corresponds to a definite increase in the costs 
of production. But even here it will appear that the costs of 
production are by no means pre-determiued ; they may vary in 
a high degree with the variations in the relative prices of the 
goods. In other words, the relation between costs of production 
and exchange values is, in this case also, not one of cause and 
effect, but of interdependence. 

In reality, the classical theory of value did not give general 
satisfaction. The celebrated Proudhon included, though on 
somewhat confused grounds, the theory of value among his 
Contradictions iconomigues, and Bastiat, his opponent, introduces 
the chapter on -value in his work, Marnumies iconomigues, -with 
the significant words “ Dissertation ennui : dissertation sur la 
valeur, ennui sue ennui ”. A theory which one has fully mastered 
does ncA, however abstract, normally give rise -to ennui. The 
modifications which these men and the schools to which -they 
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belonged efiteofed in tbe theory of Talue were, however, by no 
means improvementa. On the contrary, bo th of them Br anded 
the classical attempts at generaliz atlonJa eya grorafa/? 

In .the hands of the Socia lists {especially Eodbertns, and Marx 
still more p) t he theory of -^Ine became a ter^le weap on 
ag ainst the existing o rder. It almost rendered alf other criticism 
of sociely superfluous. Labour was conceived by thtm— Eicardo 
never meant or said any such thing— to be the sole creator of 
value — in other words, the source of value ; and thus all other 
factors of production existing in private hands were to be 
regarded as parasites on production, and their rewards a robbery 
at the expense of labour, which is alone entitled to remuneration. 
The fallacy of this reasoning will be made clear in what follows. 
The_ha rmony economists, Carey, Bastiat, and«tbBrr numemni; 
d isciples in diflerent countries, believed, on the contrary , that 
t hey had found in the principle of labour as the only creator 
o f wealth a highly efieetive wea p on for the flefen ce of the Rxistinpr 
or der of socie ty. Th ey attempted, indeed, to reduce all t he 
sh ares in t he product, even including the rent of land, to wages 
of kbour (i.e. wages for the labour which had been employed 
on the land or in production in days gone by). 

The absurdity of such arpiimeuta is obv inns and has perhaps 
contributed more than anything else to the charge of dishonesty 
and subservience to the interests of the powers that be which 
has been levelled against scientific, or quasi-scientific, economics. 
In Karl Marx’s theory of value the Socialists believed that they 
' possessed a theoretical foundation as good as that which was 
oSered by the harmony economists, and both sides considered 
that they were fighting, with as much or as little justification, 
rmder the banner of classicism. 

Th e establishment of a new and better-founded theory of 
e xchan ge value was, therefore, not only of abstract theoretica l 
importance, but also of eminent practical and social interest, 
and the three men wbo almost simultaneouily and mdependently 
succeeded in doing so — the Austrian, Carl Menger, the 
"" Englishman, Stanley Jevons, and the Frenchman, L6on Walras ^ 

» To Eoine extent, the German, H. H. Goeaen, whoee work amicared in 185i 
hnt was entirely during his life-time, ought to he reckoned a 

predecessor of all three. Yet neither Gosscn— nor, for that matter, Menger— 
went 60 far as to establish the nrmortionaliiy between tbe margin a l utility 
of different goods, which, as we shall see, constitutea the law of free exchange 
and which is put forward in essentially the same form hyjdevons and Walras. 
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—thereby paved the rray, more than, is nsasEy supposed, for 
nratual rmderstanding even in the social field. 


2. The CwJcgiS qf-dlorpinnl UiiTSy 

'a presentation of the modM theoiT of value may, as has 
abeady beerf iodicated, conveniently proceed from a Kvision 
and analysis of Adam Smith’s thesis relating to the divergence 
between value in use and caZue in exchange — -which he 
exemplified by water and diamonds (cf. p. ^8). Literally 
interpreted, te thesis appears to be either meaningless or 
a contradiction in terms. In the first place, which value in 
use has he in view 1 Evidently ft cannot be the utility of water 
or diamonds in their totality, for even if it were at all possible 
to exchange all the water for all the diamonds in the world 
it would soon become clear that the former had an infinitely 
greater exchange value than the latter ; of course, the comparison 
must relate to manageable quantities, e.g. a litre of water or 
a diamond weighing one gramme. But, even in such a case, as 
Mill remarks, the value in exchange cannot possibly be greater 
than the value in use (thou^ it may be less, according to MSI), 
for we should otherwise be confronted by the absurdity that 
a person would dispose of a more useful for a less useful 
commodity. In other words, the value in use, according to 
Mill, constitutes the upper limit of value in exchange. But on 
further consideration it appears that the value in exchange 
cannot he lower than the value in use either, for exchange 
presupposes two exchanging parties, and while no one wifi, buy 
a commodity which has a value in exchange higher than its value 
m use, no one w31 sell a commodity whose exchange value is 
lower. We thus seem to arrive at the remarkable residt that 
value in use is, at one and the same lime, the upper and the 
lower limit of exchange value ; or, in other words, is tts exact 
eqmvalent. This, however, is contrary to experience ; nmther 
IS it easy to understand how, under snoh ofrcumstanoes, any 
exchanges whatever could be efiected. The obvious e^lanation 
is the well-known fact that the same thing may possess different 
^rees of utility for difierent persons, so that the relative values 
in use can, at the same moment, be greater or less than the 
relative exchange values for one err other of the exchanging jiariies 
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respectively. If we follow up this .train of thouglit, we stall 
easfly see that a thing may have quite different degrees of 
utility for one and the same persdh under different conditions. 
The most important oiroumstance in this connection is evidently, 
at least in a primitive eeonomjj the quantity of the commodity ^ 
in one’s possession — or of o&er commodities 'wliich can,* to 
a greater or lesser degree, replace it. In a mote advanced 
economy, the determining condition will he the possession, or 
accessibility, of a certain quantily of the medium of exx^nge— 
that is, of the commodity in exchange for which, as experience 
shows, other commodities can be obtained. But what sets the 
standard in both cases is, in the last resort, the quantities of the 
various commodities which the person in question is in a position 
to consume in a given unit of time. > 

Value in use is, therefore, by its very nature, something 
variable. Value in exchange, on the contrary, is always, or 
always tends to be, constant and invariable for each commodity 
throughout the market. The question then becomes : w hich of 
th ese possible, or conceivable, degrees of value in use determine s 
(or, to express ourselves more cautiously, is related to) t he actu al 
e xchange value of the comm odity ? The answer must evidently 
be : the degree of utility which it possesses for the exchanging 
parties at the moment the exchange is efiected, whether that 
utility arises from their present or futme needs. T hat, howeve r, 
i s evidently hardly ever the maximum utility which the 
c ommodity in question might, under certam cacumstances, 
n ossess. nor even the average ntllity which such a commodity 
u sually possesses, but rather the minimum utility which the 
c mnmoditv. or nue unit ther eof, iindc T the given ciTCumstances. 
win vossess or mav _cpnceisablx-i0Bses5. This degree of utility 
is what is called the ma rginal (or final) uti lity of a commodity, ' 
and corresponds, therefore, to the least important of the needs 
satisfied by the acquisition of that commodity — and that is the 
same as the most important of the needs which are not satisfied 
if the commodity isnot acquired, or is acquired in lesser quantities. 
As regards the commodities given in exchange, their marginal 
utility will corr espond to the least pressin g of the needs whic h 
w in be satisfied H they are not offered in exchange, though, as 
regards very srrmll quantities this cannot be distinguished from 
the least pressing of the needs which, after a completed exchange. 
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lemain unsatisfied. The lesult is that, af ter an. exchange ha s 
b een efiected, the maiginal utilities of both comnaodities for each 
of the exchanging ‘parties sfend in the same relation as their 
co mmon exchange valu e. If this 'were not the case then, as we 
shall show later, o ne of -the pa^rties would desire to exchange 
fu rther and,*b;f ofiering a somewhat more advantageous nnc e, 
w ould induce the other narty to cons ent. 

An easily comprehensible example of the variability of value 
in use is the well-known one given by Bohm-Bawerk (originally 
given in almost the same form by Menger). &. colonist living 
alone in the virgin forest by agrionlture has just harvested five 
sacks of com (excluding that set aside for seed) which constitute 
his entire supply of foodstufis until the next harvest. If he 
disposes of this^tock in accordance with his previous consumption, 
every sack will have a different use and will therefore be of different 
importance to him, although physically they are all identical. 
The first sack is absolutely necessary for the maintenance of 
life and is therefore as valuable to him as life itself. The second 
sack is still of the greatest importance to him, because with it he 
can eat his fill and preserve his health and bodily strength. The 
third sack he will no longer consume directly but will use to keep 
fowl and thus procure a necessary change in an otherwise purely 
cereal diet. The fourth sack he may use for making spirits. For 
the fifth sack he can find no better use in his simple mode of life 
than to employ it for his own amusement in providing for a few 
parrots. If, by some accident, he should lose one of his sacks of 
grain, then it is clear that, under such drcumstancBS, it would be 
the fifth sack which he would sacrifice, i.B. the least important 
from the point of view of the satisfaction of his needs. If he lost 
another it would be the one used in the maldng of spirit, but not 
one of those which was required for his real sustenance ; and so on. 
Strictly speaking, there also exists a certain gradation within the 
sphere of each of these utilities : it is quite possible that he would 
renounce a little of the satisfaction of the more important needs 
before he entirely abandoned those which, regarded as a whole, 
rank lower in the scale of utility. But we ^all soon return to 
this point. 

By means of this simple conception, the theory of value has 
obtained the clearness and coherence which it formerly lacked. 
The dualism inherent in the traditional conception of exchange 
value as requiring two qualities, utility and scarcity — though 


32 LECTTORES ON POLITICAL ECONOMT 

it was never clear in what relation, they stood to each other 

now disappears, in so far as m arginal utility actually represen fa 
a syndtesis of utility and scar city. Marginal utility becomes the 
[ degree of utility at which the consumption of a commodity must 
1 cease precisely because of its sc^rdty. -The term scarcity (roreie) 
was used ty Walras as exactly equivalent to In&ginal utility * 
(his father, Auguste Walras, had earlier employed the same 
word) ; for he regarded a commodity as scarce only when it 
exists m insufficient quantities in rdation to the need or demand 
for it — so that ^he degree of scarcity is mdioated by the marginal 
utility. This is, of course, a matter of taste ; but Walras’ 
terminology is somewhat forced and has not found general 
support. ’ 

Thus, if a relatively scarce commodity (eg. a choice wine) 
has a high exchange value, it is due to the fact that consumption 
must cease at a point where the least important of the needs 
satisfied and the most important of the unsatisfied needs or 
degrees of need (of choice wine as refreshment or as a stimulant) 
are still of great significance ; whilst common commodities, such 
as bread, are usually consumed in such large quantities that the 
need which one more unit per consumption period could satisfy 
is of relatively little significance, or of none at all (as is usually 
the case with the free goods, air, water, etc.). It is of no 
importance, in this connection, that the category of needs which 
bread satisfies (the maintenance of life) is, as a whole, much 
more important than the category which is satisfied by wine, 
namely, the need for refreshment and the satisfaction of more 
refined appetites. The same conditions apply here — to use, once 
again, a simile from Bohm-Bawerk — as in the case of two 
mountain heights. One of them is, absolutely, much higher 
than the other, but this does not prevent a climber at a given 
moment from being situated much higher up on the lower 
mountain than another climber on the higher mountain. 

It was this relation which Adam Smith overlooked. The 
value in use on which his gaze was fixed, and which in his view 
might often stand in inverse relation to exchange value, was 
evidently the maximum utility which the commodities compared 
(water and diamonds) could respectively attain under given 
conditions. But the parties to the exchange have nothing at all 
to do with this ; they are, of course, only concerned with the 
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actual or proapeotive utality^wMcli the ooininodities possess for 
them at the moment of the exchange. Bearing this in mind, 
one is almost tempted to laim Adam Smith’s thesis upside 
down and to say ^at those commodities which have a high 
^ exchange value thereby jffove themselves to possess great value 
in'‘use or high’utility — ^i.e. high marginal utility. Yet such 
a formulatioiJ would not be quite accurate, for the individual 
differences among consumers, and especially their different 
financial positions, here play an important role. To the rich 
man, who can fully satisfy practically all itus needs, all 
commodities must have a very low marginal utility : if a rich 
man spends hundreds of pounds on a single diamond, that does 
not prove that it has a higher value in use for him than for 
others. In mostecases it only means that the commodities, the 
consumption of which he forgoes in order to procure the diamonds, 
possess for him little or no value in use. Indeed, as we shall 
see later, we find, in arriving at the laws of price formation under 
free competition, that the degrees of utility — the relative 
marginal utilities — of the same thing to two different persons 
are never compared, but only the marginal utilities of different 
commodities to a single individual. If, however, property and 
income were more equally divided, it would no doubt appear 
that the scale of values in use for most persons would more 
or less coincide — and this would produce the result that 
diamonds and many things now highly esteemed would fall in 
exchange value, and their production would decline — perhaps 
sufficiug merely for the provision of enough diamonds for glass 
.cutting and d rilling . There was a striking example of this in 
the world crisis of 1907, when the world-wide reduction in 
profits led to a special crisis in the Dutch diamond industry, 

A question which has, perhaps, already occurred to the 
thoughtful reader and to which we will not postpone the answer, 
is the following. I t seems clear that ma rginal utility determines 
e xchange value so long as it is only a Question ot obtaining, nr 
d isposing of, a small quantity of a cert ain commodity in exchange 
f or a similar small quantity of ano ther^ and so far as one is 
already provided with a sufficient, or nearly sufficient, quantify 
of both. But ac tual ly, in a modem economi c society, based on 
di viEion of labour, we obtam practacall y all nnTnmndit.ies, or at any 
latea large proportion of them, exclnsively by exebange. Thne 
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t hose commodities in fact satisfy dll onr ne eds — even those of tie 
highest degrees of intensity. How then does it come aboTit thnt. 
exchange value as a whole is only^egulated with reference to tt a 
lost a nd least important of these degrees of need ? 

This observation is fully justified. In actual fact, exchange 
value is'by nature just as vanahle as value in jseior utility^. In' 
isolated exchange there exists, as we shall sqpn see, funda- 
mentally no such thing as a uniform exchange value. The more 
or less fixed proportions in which, as we know by experience, goods 
are exchanged for each other in the market, and which have given 
rise to the name and concept of exchange value, are something 
peculiar to the market as such or to the influence of the market — 
and not to individual exchanges independently of the market. 
That something is f ree comuftiiinn on the purt nf nr wt 

pa rties to the exch ange. As Jevons expressed ij, there is operating 
in the market “ the law of indiffe rence ”. It is a matter of 
indifference to buyer and seller alike with whom they do business 
provided that they obtain the same goods or the same price, as the 
case may be. For this reason there can be, roughly speaking, only 
one price in the market, for a given commodity at any moment 
of time. 

Fundamentally, marginal utility and exchange value or price 
will stand in the same reciprocal relation of dependence as that 
which we have already found to exist between exchange value and 
marginal costs of production. If the exchange values are given 
beforehand, e.g. as they are given in a small economic unit, by 
the influence of the world market, then the marginal utilities will 
be regulated by them ; for the various goods will be consumed up 
to the point where, for each and every consumer, their respective 
marginal utilities stand in the same relation to each other as the 
exchange values or prices. If the exchange values are not given 
in advance, but are determined by the market proper then 
marginal utilities and prices will mutually determine each other 
in a single system of equihbrium and they can be symbolically 
or hypothetically expressed by a system of equations, in which the 
goods available in the market, or for the period of consumption, 
constitute the known quantities in the problem. But actually 
even these quantities are not given ; goods are in most oases 
constantly being produced and consumed and can, according to 
circumstances, be brought to market or withdrawn from the 
market in larger or smaller quantities. The final problem of 
equilibrium, the problem of equilibrium between production and 
consumption by means of ecchange, therefore includes among the 
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nnlny^ TgnR the quantities produced and consumed and the relative 
exchange value of the goods, as well as the proportional marginal 
utilities for each particular ffadividual. On the other hand, the 
definitely Imown quantities are the means of production existing 
at each particular moment : labr^, land, and capital ^and if the 
* p^cess exteddsiover a longer period, factors affecting the accumula- 
tion of capital), as well as the individual dispositions of con- 
sumers. The exchange value mnst then be fixed at a level such 
that the forces on the two sides balance ; i.e. the desire to consume 
(the utility or satisfaction of consuming) on the one hand, and the 
difficulty of producing, the inconvenience or dishoibfort of manu- 
facture (sometimes called negative utility or disutility), on the 
other. That the marginal utility or disutility should be the 
decisive element is quite in accordance with a number of other 
apparently paradoxical phenomena of equilibrium (cf. the so-called 
hypostatic paradox) ; but,' at the same time — though this is 
unsatisfactory from the ethical and social points of view — ^it 
shows the purely meckanieal character of the economic phenomena 
which occur under conditions of free competition. 

We shall now endeavour to explain in more detail the 
complicated phenomenon of exchange equilibrium, following the 
principle strictly pursued throughout to book (as in Walras’ 
work) of proceeding successively from the simple to the 
complex. 


3. Free Exchange and Market Value 



In the market, we observe a double phenomenon: the 
determination both of' the magnitude of the volume of goods 
exchanged, and of the ratio in which they are exchanged. H 
, th ere are only two comm odities, this ratio is, as a rule, a direct 
j consequence of the quantities of the goods exdianged ; but not 
if there are more than two. But for the present we shall 
make the assumption that the ratio (or ratios) of exchange are 
for some reason given and fixed, so that it is only a question 
of determining the absolute quantities exchanged ; if there are 
only two goods, their relative magnitude is thus already given. 

T he simplest conceivable form of exchange is that in whic h 
one and the same person chooses between diffieTflut urrh nf 
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a single commod ity . Let tis, fot example, return to,B61im- 
' Bawerk’s colonist in the virgin fo:cest and his stock of five sacks 
of com (see p. 31). But now suppose that he had only two 
uses to choose between : either direct consumption in the form 
^f bread «r cereal food, or irllirek consumption jn the fo^m of 
meat which he obtains by using a part of his stock of com for 
poultry breeding. Eor the sake of simplicity, we shall ignore the 
additional trouble and inconvenience which he incurs in following 
the latter alternative. We may then conceive his operations as 
' a sort of exoKange, in which the exchange value is determined 
by technical circumstances : by sacrificing the direct consumption 
of so many Mlograms of com he can, if he wishes, obtain one 
kilogram of eggs or fowl. The only question is what 'quantities 
of his original stocks will, economically speaSng, be offered in 
exchange. 

If we were to think of the utility (or value in use) of each 
article of consumption as a fixed quantity, we should arrive at 
the absurd conclusion that he must convert either all or none 
of his com into fowl or eggs, according as the utility of the 
/ . latter is greater or less than the utility of the former. The case 
is quite different if, in accordance with reality, we suppose the 
utility of a unit of goods to be a variable quantify, which, 
ceteris paribus, is reduced when the number of units available 
for consumption increases. The colonist had no need at all for 
the last sacks of com as food ; their utility for direct consumption 
was thus zero — or oven negative. But the addition to his comfort 
and well-being resulting from the consumption of the first 
portions of animal food per unit of time — e.g. an egg or a roast 
chicken a week — ^is very considerable. Thus, if he converts the 
last sacks of corn into poultry, he adds considerably to the 
utility which would otherwise have been attainable. If he 
sacrifices another sack for the same purpose, his gain on the 
/ exchange will still be considerable, though not as great as from 
the first, because he might have derived a positive advantage 
from using this sack for direct consumption, and also because 
the desire for animal food is not so strong when it has already 
been partially satisfied. The same is true in an even higher 
degree of the third sack. The sacrifice of a part of this sack 
for poultry breeding might possibly increase its utility, but for 
the other part he would presumably prefer the direct use and 
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would ^consider that he had lost on the exchange if he used it 
for conversion into animal food. Economy demands a line of 
demarcation between the poMon of the original stock of corn 
which is given up and that which is retained ; and this evidently 
Ijgs— at least if we assume that the quantities in question are 
conSiuous variaBIes — at the point where the last kilogram of 
com has the hame or about the same utilitj^ whether it is 
consumed directly or converted into animal food. In other words, ' 
the marginal utility, the utility of the last kilogram consumed 
directly and of the last converted into animal food, must, in 
economioally-regulated consumption, be the same. Or, in other 
words, if we assume that 6 kilograms of com are requited for 
the production of 1 Idlogram of chicken or eggs, then the utility 
of the last kilogram of animal food would be five times as great 
as the utility of the last kilogram of cereal food, so that the 
marginal utility would be proportional to what we may here call 
(though not altogether appropriately) the exchange value.'- 

The position would naturally be exactly the same if, instead 
of only two uses for the original stock of com, there had been 
three, four, or more. However different the significance of the 
various uses— to sustain life and health, to improve diet, to 
provide enjoyment or trivial diversion — ^may be, one thing is 
certain : that, of the portions used for each of these different 
purposes, the last kilogram will procure for its owner, at any rate 
approximately, the same amount of satisfaction or utility. 
Otherwise it would be inexplicable why he did not, from the 
beginning, either use that portion for a purpose which would 
bring him greater advantage, or, if he had made a mistake 
from lack of foresight, did not rearrange his plan of consumption 
for the ensuing year accordingly. If, instead, we measure the 
various methods of consumption by their own particular units — 
1 kilogram of com, of meat or of eggs, 1 litre of spirit or one 
parrot — ^then, obviously, their marginal utility will, in every 
case, be proportional to their relative *' exchange values ”. 

T his provides the answer to some of the objections which 
were raised to the theory of marginal utility when it was first 
p ropounded, and which one still RnTnetimea TianT a To the 
or dinary mind, the utilities or values in use of various g oods 
appear as something incapable of comparison, as incomTnenft iTrntft 
q uantities ; they were thus described bv Ricardo and, after him . 
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b y Karl Mar s J To compare bypothbtioaUy the utility, or marginal 
utility, of various commodities, as the modern theory does, seems 
« priori absurd; and to try to measure utility exactly— to 
maintain that the marginal utility of an object or of a class 
of goods is so many times grdater than that of another— 
first sight, as absurd as to say, with F. J. Neumann, that “ one 
person is one and a halt times as polite as another And ve t, 
as the above example shows, w e all make such a comparison 
a t almost every moment of our life . Neither does the idea of 
exact measuitment really involve an absurdity; if we can 
generally say that a certain unit gives a utility equal to, or 
somewhat large or smaller than, that of a difierent unit, then we 
can also say the same of two, three, four, or more units of the 
one hind in comparison with one or more ullits of the other. 
And, in fact, we meant nothing else but this when we said, in 
reference to com and animal food, that the marginal utility of 
tiie latter was about five times as great as that of the former. 
It is true that one assumes that each of the 6 kilograms of com, 
which are compared with 1 kilogram of poultry, has the same 
utility. But this assumption can be made without any risk with 
reference to small portions of a large stock, as indeed is often 
done in corresponding cases, in the natural sciences, when it is 
a question of continuous variables. Indeed, the arguments used 
in the theory of marginal utility strikingly resemble those by 
which, a couple of centuries ago, mathematical precision was 
given to previously vague ideas such as mass, force, velocity, 
acceleration, mechanical work, etc. — a precision which was only 
achieved for measures of heat, light, and electricity in quite 
modem times. 

I^It should be observed, however, that the more or less 
precise comparisons which we are accustomed to make nearly 
always relate only to smaU quantities ; precisely, in other words, 
to the marginal utility of the various commodities or goods. 
To determine whether the consumption of a particular commodity 
as a whole is productive of more or less utility, or how many 
times greater or less that utility is than in the case of another 
kind of commodity, is of course much more difficult — ^if not 
impossible : a fact which can best be proved by the many 
mistakes which we make when a more violent change in our 
habits of life is in question. Sometimes this comparison is even. 
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to a (jertain extent, sel{-con1|:adictoty, as •when the consumption 
of a number of (commoditics^such as meat and corn in the above 
example) forms an inter-rclat&3 whole — so that, strictly speaking, 
one can onlj' speak of a certain total amount of welfare wliich 
v^acliicved b^' the combined consumption of a numbe^of different 
commodifies. 

r 

; Graphical Version . — If there arc only two ways of using the 
givoil stock of goods, then it is simple to illustrate the above 
argument graphically. 

Let the horiront.'il line AB rcprc.scnt the Sriginal stock of 
corn. On each of the successive unit lengths along this line, counted 



Fio. I. 

from left to right, we erect a rcclanglo ; tlio areas of these 
rectangles represent the additional amounts of utility or satisfac- 
tion accruing to the colonist if bis direct consumption of com, 
during the period of consumption in question, is increased to one — 
from one to two — from two to three, etc. — ^nnils or kilograms. 
The upper l imits of tlieso rectangles fqrm.a^stcppcd linc^ and for 
this, without introducing any material error, a continuous curve 
may be substituted. The area bounded by this curve, by the 
vertical line drawn through the point A, Iry the horizontal lino 
and by a variable vertical line (or ordinate) represents the whole 
utility when the consumption of grain is restricted to that part 
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of the horizontal line which is out [by .the variable vertical lino. 
Bx hypothesi, the curve gradually approaches the horizontal lino 
and will, soonor or later, intcrseot it ; for every consumption of 
com over and above a certain quantity does not produce any 
extra utility. ^ 

It is «lear, however, that the portions of this wuifS (or surfaot^T^ 
which are furthest to the left do not really exist, f?r the colonist 
would starve to death if his annual ration were limited to only 
a few kilograms of corn. The curve only acquires real significance 
in the case of an increase or decrease of the stocks annually 
consumed. lACth every increase or decrease by one unit, there is 
a corresponding increase or decrease of utility, which is represented 
in the diagram by a narrow rectangle, or — since the base of this 
rectangle is one unit — ^by its height reckoned in linear units ; i.e. by 
the ordinate of this curve. This, then, will bck the geometrical 
representation of the marginal utility of the com when its 
consumption per unit of time or period of consumption is indicated 
by the corresponding section of the horizontal line, measured 
from A. 

Let us now suppose that, on the horizontal line, we construct 
a similar figure, from B, going from right to left, and draw a curve, 
of which the enclosed surface and the ordinate represent the total 
and marginal utility respectively, of indirect consumption of 
corn (in the form of meat and eggs). One unit of length on the 
horizontal line will still represent one kilogram of corn, and the 
narrow rectangle (or trapezium) constmoted upon it and bounded 
at the top by the curve — or alternatively the height of the 
rectangle, the ordinate of the new curve — will indicate the 
increased utility which would arise if the quantity of corn 
employed in feeding poultry were increased by one kilogram, 
supposing the colonist obtained it m^sut.pos);. Since, however, 
it must be taken from the stock otherwise available for direct 
consumption, the actual increase of utility will correspond to 
that part of the rec(;angle, or of its height, which is bounded by 
the two curves. The new curve will obviously fall from right to 
left, and should, therefore, sooner or later, intersect the old curve. 
It is now easy to see that the most advantageous use of the original 
stock of com will be found by dividing the line AB at a point C, 
which lies vertically below the point of intersection of the two 
curves. Here the two curves have a common ordinate, which isA 
equivalent to saying that the marginal utilities of the com] 
consumed directly, and of the com used as animal food, are. 
the same. 
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^Strictly spealcmg, ho'jever, oui diagiatn only has this 
significance in so far as it relates to two kinds of consumption 
wMch are independent of each other — the utility or satisfaction 
derived from consuming a certain quantity by one method being 
eqruilly great whether much, little, or notlfing is consumed by the 
ether metlK)d.t This is never wholly the case — least of itll as regards 
two such clpsely related kinds of consumption as vegetable and 
animal food. Consequently, the first curve represents the utility 
and marginal utility of the direct consumption of com on the 
assumption that there exists no other use for it. But the right- 
hand curve would certainly have an entirely diUbrcnt shape if it 
really represented a consumption of meat ivithout a simultaneous 
consumption of com. It may be regarded as representing the 
utility and marginal utility of a consumption of meat which is 
carried on wh'Je, al the same lime, the remaining stock of corn 
is consumed directly. Naturally, we might also have regarded the 
meat consumption as primary and the corn consumption as 
secondary. The two curves would then have assumed very 
different forms, but the result, i.e. the division of the original 
stock of com, would remain the same on the supposition that, 
in this case, there is only one equilibrium position. But this 
assumption — as we shall see later — ^is by no means always true. 
(For an algebraic treatment of the problem, see p. 47 seq.) 

A question of great interest, not only in relation to this 
special case, but for all that follows, is to what extent the 
division of the original stock (of com) among variorrs uses is 
altered if, for technical reasons, the quantity of the original 
commodify required for the production of a urrit of the second 
commodity is also altered. Let ns assume, for example, that, 
for the production of 1 kilogram of chicken or eggs, not 6 kilograms 
but (in consequence of more rational methods of feeding or of 
breeding) only 4 kilograms are necessary. In such a case, it is 
evident that the quantities of com set aside for poultry food 
will yield a greater utility than previously. In other words, 
the curve of meat consumption (of. Fig. 1) will begin higher 
up on the vertical axis than before. But, on the other hand, 
the demand for meat will, for the same reason, be satisfied 
relatively more rapidly since every unit of com used will bring 
a greater increase of meat than previously. For this reason the 
curve of meat consumption will fall more steeply than before, 
and it is, therefore, not difficult to see that it may just as well 
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intersect the curve of com consnnpition to the right as tp the 
1^ of the former point of intersection. In other words, the 
technical improvements by which Ihore meat is obtained from 
every unit of com may, according to circumstances, lead either 
to an incre^ed or to a diminished direct consump^on of corn,^ 
and thus to a decrease or increase of the quantity of com 
consumed in the form of meat. 

On the other hand, it may he thought that, in, such 
circumstances, the consumption of meat must necessarily he 
increased. Por ff it remained unchanged or were reduced, then 
in hoth oases more com would he consumed than formerly, 
and the marginal utility of com would fall; whereas the 
marginal utility of meat, one would suppose, would remain 
unchanged, or rise. Consequently, the marginal utility of the 
latter would rise in relation to that of com, whereas equihhrinm 
requires that it should since more meat is now obtained 
per unit of com than formerly. However, this conclusion is 
only justified on the assumption that the consumption of corn 
and meat are independent of one another. If we make the contrary 
(and more realistic) assumption, that they influence each other 
to a high degree, then it is conceivable that an improvement 
in the production of meat might lead to a diminished consumption. 
If, for example, as we have assumed, the consumption of meat 
remained unchanged and the consumption of com rose in 
consequence, then, in reality — since human needs for sustenance 
are limi ted — ^the marginal utility of both corn and meat would 
fall, and it is, a priori, not impossible (though in this case 
improbable) that the latter would decline more rapidly than the 
former. We see from this what are the complications which 
may emerge from analysis -of the simplest possible case of 
exchange, and how careful one must therefore be not to draw 
hasty oondnsions iu the much more complicated cases arising 
in a developed system of trade which will be the subject of 
examination in the following pages. 

The relations between two or more commodities as regards 
consumption may, as Pareto remarks,^ be of two essentially 
difierent, indeed contrary, kinds. They may be comphmeniary — 
/ BO that an addition to the one requires for its efieotive utilisation 
an addition to the other, or others. Or they may be competitive — 
i > {MaTMtel d'teonomie pdlUiqve, p. 251.] v/ 
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Bo^tliat an addition to the cjie lendeis a part of the other, or others, 
snperfluons. This distinction is perfectly valid and has various 
interesting consequences, though the second type is seldom found 
in complete purity. In the case discussed above, the animal and 
vegetable foods are largely sul^titutes for each other, but, on the 
other harili, each also increases the satisfaction derived from the 
other. Fesbaps some day the physiologists tsdll succeed in isolating 
and evaluating the various human needs for bodily imrmth, 
noiflishment, variety, recreation, stimulation, ornament, harmony, 
etc., and thereby lay a really rational foundation for the theory 
of consumption. ) • 

B. Exclumge at Given Prices 

I n the actual exchange of goods between i ndividnnl hnyara 
a nd seU ers — and frequently enou^ in a larger economic unit, 
or even a whole country — t he give n market price, or the world 
pri ce, has the same function as the technical rate ot exchanro ! 
in ^e examples discussed above. It is true that the individuaF'^ 
who desires to make an exchange, himself exercises a certain 
influence on prices by virtue of his supply or demand, but, in 
most cases, this influence is, in iteelf, inappreciable and therefore, 
from his point of view, without significance. He plans his 
economic behaviour exactly as he would do if the exchange 
value of the goods was unalterably given and predetermined. 
Consequently, his offer of his own goods and his demand for those 
of others — assuming the exchange to take place within a ^ven 
consumption-period — are determined in exactly the same way 
as in the previous case, in which it was a question of alternative 
uses of the same goo^. ^ I f, for example, he has agricultur al 
go ods for sale but wishes to buy coffee, sugar, fish, manufactured 
goods, etc., he must regulate his offers and his demands in such 
a way that consumption in the period in question, both of the 

g oods he gives up and of those he receives, will yield a margina l 
u Mty proportionate in each case to the given exchange value 
i n the market for the goods in quest ion. If, as is usual, the price 
is expressed m money and if the marginal utility of each , 
commodity is compared with the price, then these ratios, or what , 
are usually called the weyhied marginal utilities (weighted' 
according to the price) will always be equal. Hence the last ' 
s hillin g which our farmer expends, whether on coffee, sugar, 
clothes, or shoes, and also the last shilling’s worth of com, meat, 
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bacon, eggs, linen, wool, etc., wln(|i be retains for bis pwn 
consumption — all taken on a given consumption-period, say one 
year— will bring bim tbe same amouit of utibiy or satisfaction ; 
for otherwise economy necessarily demands that be increase 
bis consumption of one or more of these goods, and reduce - 
that of others. • 

Moreover, this is exactly tbe same conditio^ as in tbe 
preceding case and can, especially if we restrict our observ'ations 
to two commodities only; be represented by exactly tbe same 
diagram as befofe, in which, by tbe horizontal line AB (see 
Eig. 1), we now represent tbe quantity of goods in band at the 
beginning — or, what amounts to tbe same thing, their exchange 
value (e.g. in money) — ^whilst the marginal utibty of tbe gooi, 
partly for direct consumption and partly in the" “ converted ” 
form assumed by exchange — or tbe utility of the last shilling’s 
worth of each commodity — is represented by the ordinates 
of the two curves. 

Now we discover in this new case exactly the same 
peculiarities and apparent paradoxes with regard to the effect 
exercised by an alteration in the exchange value of goods, as 
determined in the market, on the supply and demand of the 
individual consumer. Eor example, suppose that a person has 
a stock of com and wishes to exchange a part of it for coffee 
beans. If the market rate at some moment of time is 10 kilograms 
of com for 1 kilogram of coffee, he will acquire the quantity of 
coffee he needs for a year, or half-year, by exchanging 
100 kilograms of com for 10 kilograms of coffee. But what 
will happen if the relative price changes so that for 1 kilogram 
of coffee he need only give, say, 9 kilograms of com ? In the 
present case, which relates to goods which cannot really replace 
each other in consumption, it seems probable that the change 
in price must lead to an increased consumption of coffee. On 
the other hand, it is uncertain at the outset whether it will 
lead to an increased or diminis hed supply and, consequently, 
to a decreased or increased consumption, of corn. Eor if, in 
consequence of the lower price, he increases his consumption 
of coffee by more than one-tenth to, say, 12 kilograms, then 
he will increase the quantity of com which he must give in 
exchange for coffee to 9 x 12 = 108 kilograms ; and consequently 
he will have 8 kilograms of com less for direct consumption. 



45 


THBOET OF VALUE 

But if he increases his tonsmnption of coffee by less than 
one-tenth— say only to lO'S kilograms — ^then he need only offer 
94‘6 kilograms of com, and»srill consequently have 6'5 kilograms 
more than formerly to consume directly. Bach is consistent with 
the law of ^rginal utility, which only requires that^the marginal 
Utility of coffie in relation to that of com shall fall until it 
accords witS the new relative exchange value, and this condition 
may perfectly well be satisfied in either case. (.Indeed, it is ev en 
conceivable that the new price situation might posSbly lead 
to a diminished consumption of coffee, in so far as an increased ^ 
consumption of foodstufb, such as com, might perhaps reduce 
the need for coffee and thereby in itself reduce the marginal 
utility of coffee even although all other circumstances remain 
unchanged!/ This is, of course, as we have already pointed out, 
still more true of goods which can completely replace each 
other in consumption, such as the various kinds of animal and 
vegetable foodstuffe, etc. 

*'The above conclusion, which is theoretically irrefutable, 
viz. that the supply of a commodity may be either increased 
or diminished when the price rises in relation to that of other 
goods, and vice verm when it falls, is seldom encountered in 
reality, because a rise in price nearly always leads to an increased, 
and a fall in prices to a diminished, prodAiclvm of the commodity 
in question. ) If this change in production cannot be effected with 
sufficient rapidity, or not at all — or if, as we shall show later, 
the two commodities are made from wholly different factors of 
production — then there is nothing to prevent such a result, 
though it is generally regarded as unexpected and paradoxical. 
Thus, for example, a chance rise in the price of agricultural 
products may very well induce farmers who had previously been 
compelled to deny themselves necessaries in order to pay interest 
and taxes to increase their consumption of the produce of the 
land, with the result that, in spite of the rise in price, less of 
those products, instead of more, will be offered on the market, 
if I am not mistaken, this actually happened in the later years 
of the world war. 

Another very interesting case is that of the supply of labour, 
in so far as the regulation of hours of laboirr lies in the hands 
of labour itself. An increase in wages may cause more labour 
to be offered in the market, but it need not necessarily do so. 
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As we have already pointed ouh in connection with, the 
consumption of ^ods, both possibiliftes accord with the principle 
of marginal utility : the labourer, if free to choose, extends his 
working day up to the point at which the efiort of the last hour 
of labour approximately corresponds to the gain he expects from 
the wages offered for that hour. If wages are raised, it might" 
be supposed that the prospect of increased well-belhg would be 
an inducement to greater effort ; but, on the other hand, since 
the wages for each hour are raised, the whole standard of living 
of the labourer is changed. He can now satisfy his usual nee£ 
by less work than formerly, and the increased well-being which 
is now available to him can be realized in part by allowing 
himself more leisure and recreation than formerly. The vehement 
disputes often heard, as to whether a workman is made “more 
diligent ” or “ more lazy ” by higher wages, cannot therefore 
be settled a priori either way. On the other hand, there can be 
little doubt that a percentage increase of wages for overtime 
leads to an increased supply of labour. Pox, in this case, the 
economic position of the workman remams essentialty the same, 
and the increased wages for the last hour of work (overtime) 
will therefore have their full effect. This method of stimulating 
the worker to increased effort is, therefore, just as popular among 
employers as it is regarded with suspicion by the workers, because 
at first it is a temptation to over-exertion and then later it leads 
to periods of unemployment. A quite different question, of great 
practical importance, though we cannot pause to discuss it now, 
is whether higher wages may lead to greater intensity of work, 
by enabling the labourer to procure for himself better nouxishment 
and a better technical education for his children, etc. 

Algebraic Tersion . — ^It is now many years since the first 
attempts were made to egress economic quantities and their 
relations in algebraic terms. After a period of poor success, the 
method has now become fairly well established in economic theoiy 
— chiefiy as a result of the work of Jevons, Walras, and their 
followers. In what follows, we shall apply this method side by 
side with our ordinary discussion, and shall introduce it here for 
the first time. 

If we suppose the consumption of each particular kind of 
commodity to he independent of every other simultaneous 
line of consumption, then we may regard the utility to a consumer 
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arising from the consnmptien of a given quantity, a, of the oom- 
moSily {A), during a giTenIperiod of consumption as a function 
/(o) of the quantity, a fnnption ahont which one can only say 
a priori (i.e. without a special investigation of each particular 


case) that it increases simultaneously with a but less than pro- 
portionately. ^If the quantity consumed is inoreaseiby a small 
addition, A(^ then the total utility or satisfaction is increased by 
a corresponding amount, which we may designate AJ(a). The 
additional utility wHoh arises when the quantity of the com- 
modity is increased by one unit, i.e. the marginal utility, will 

then be expressed by the ratio suppose these 

quantities to become infinitesimal, the ratio will, as a rule, have a 
determinate limit which is the difierential coefficient, or the first 
derivative of the function, /(o), with respect to o. The latter, 

which is usually indicated by or by/'(®)i is itself a function of 
da 


a, and, in the present case, has the characteristic peculiarity of 
being a diminishing function of its variable, i.e. it diminishes 
when o increases. All this is, of course, only a symbolic expression 
of the theoretical argument already developed that the marginal 
utility falls— whilst the total utility obviously continues to grow, 
though in a diminishing degree — when the quantity consumed, 
per unit of time, increases. 

If we now apply the above argument to all the other kinds 
of commodities, (B), (C), (B), etc., some of which the consumer 
possesses at the outset, and the remainder of which he acquires 
hy means of exchange at market prices, then we can express 
symbolically the conditions of equilibrium for the economy of the 
individual which have been described above ; on the one hand, 
the marginal utility of each commodity is proportionate to its 
price, and, on the other, the total exchange value of the com- 
modities given up is identical with the total exchange value of 
the commodities acquired. If the market prices of a unit of each 
of the Various goods (caloulated, for example, in money) are poi 
Pii> Fe> otc., and if the quantities of these goods, which the person 
in question possesses after the extdiange, whether he has acquired 
them or has possessed them from the beg inning are expressed by 
X, y, z, etc., then, if ^ ( ) and ’^ [) indicate utility functions 
analogous to/ ( ), the first condition will be expressed as follows : — 


/'(ai):f(y): f (s) : . . . = : . . . 

This is evidently equivalent to a system of equations whose 
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number is one less than the number of goods dealt in. The 
second condition we may simply Express by the equation^ 
Po-®+Ps-J'+Pc.S+ . . .=fo.O+J)t.6+p,.0+ . . . 
in which a, b, and o are the quantities of the various kinds of 
goods possessed at the hegiwsng (some of which may, of course, , 
he equaf to zero). In other words, the value, in money, of the 
possessions of the person in question is the same before and after 
the exchange. Consequently the number of equations is equal 
to the number of unknowns — a, y, z, etc., and the problein should 
be capable of a mathematical solution if the forms of the functions 
~f{ )j <l>{ )• )i — which express total utility, and whose 

derivatives express the marginal utility for a given consumption 
of each and every kind of goods by the person in question, are 
precisely known. A closer study of the forms of these functions 
falls within the province of experimental psychology and 
of statistics of consumption ; it may perhaps be of great 
importance in the future. For the present, we are only oonccmed 
with the attempt to investigate the inter-conneotion between the 
phenomena of consumption and exchange, and for this purpose 
we may be content with a general knowledge of these functions 
derived from our daily experience. 

In reality, as we have frequently pointed out, the position is 
that the utilities and marginal utilities of the various kinds of 
goods are not independent but, on the contrary, influence each 
other in a greater or lesser degree. The only really rational 
procedure is, therefore, to regard the total satisfaction or well- 
being as a function of all the quantities of goods consumed 
sivmltaneomly per unit of time, or during a certain consumption 
period, so that, if these quantities are a, b, c, etc., the function 
can he symbolically represented by F [a, b, c . . .). Of this 
function it may generally be asserted that it increases ns soon as 
any of the goods consumed increases in quantity, the other 
quantities remaining unchanged, although, of course, in this 
case a fortiori the function increases in a much smaller pro- 
portion than the quantity of the single commodity. If, for 
example, the increase consists of one unit of the commodity (A), 
then the increase in utility (or marginal utility) of commodity (A] 
should be symbolically expressed by the first partial derivative 

of the function F{ ) with respeot to a, i.c. ^ F (a, 6, c,) or, as it is 

frequently written, F„ (a, 6, c), which will thus be itself a function 
not only of the quantity o, but also of all the quantities of goods 
consumed. The same appHes to the marginal utility of the goods 
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(B), (C), etc. Thus, according to this view, the oonditions of 
equhlbiium would be that l^e partial derivatives of the total 
utility functions with respect t^ the quantities x, y, z, etc., available 
for consumption, should after exchange be proportional to the 
prices of the goods. Thus.: — ^ 

. . . =Pa-Pi,-Pc ■ • ■ 

to 'whicli must be added the same eq^tion as above : — 

Pa-<‘+Pi-y + Pc-<‘+ ■ - ■ = P«-®+3>»-i + Pc- 0 + . . . 

which means that the total money value of the goods in the 
possession of the person is the same before and after the exchange. 


ly^Isolated Exchange 

' Before proceeding to show how fhe exchange values of 
oods, which we have hitherto regarded as data, are in reality 
etermined by the competition of buyers and sellers in the 
market, we shall refer briefly to a kind of exchange whose direct 
practical importance is not as great as its theoretical interest ; 
^exchange _between-two-isolated individuals. In reality, an 
exchange between two individuals is almost always efieoted 
under the influence of the market, even if not in the market 


itself. For the moment, however, let u s abstrac t &om this, 
and assume that, during the period of consumption'in question, 
neither of the parties has any oppo rtunity of trading with anyone 
but the other party. . The problem of price formation in this 
case is far from being as simple as it may at first sight appear.) 
We shall not treat it in more detail than is necessary to show 
by contrast the influence of competition on prices. 

Let us suppose that a peasant from the plains and a peasant . 
from the forest meet on the way to town. The former has a sack 
of com which he has so far been unable to dispose of, the latter 
has half a load of wood which he intends to sell. Since each 


needs the goods of the other, they agree to exchange, and each 
of them is thereby saved an extra journey to the town. It may 
be that, if necessary, the peasant from the plains would give 
his sack of com for a quarter of a load of wood ; and the peasant 
from the forest, on his part, his half-load of wood for only half 
a sack of com. Thus, if they exchange only with each other, 
they both consider that they have made a considerable gain on 
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the e3E<^nge ; but they might eqi&Uy well have eynTiPTu^^ theii 
stocks if the one had possessed l^- sacks of com or if tlie other 
had had three-quarters of a load of wood, and so on. Again/ if 
we suppose that the stocks in their possMsion had been,greater 
and ftat,. they had .only tisis one -opportunily for exchange 
dmng a longer period of consumption — e.g. for' a whoiryear 
in~advair(»— then's Is "quite olear that the question hqw^ge. 
a quantity of their respective goods they could and,, from an 
i econoinid point of view, should, exchange mth each other is 
./■' quite indetenfmate. Within certain more or less wide limits, 

' the"questi6n“may be answered in'^n injSnife iminSer of ways, 
since it is only a question of satisfying the condition that the 
y exchange shall benefit both parties ; and here there is.no other 
necessary condition. So much only is certain, that if the exchange 
• continues until equilibrium is reached for both parties, the 
relation between the marginal utilities of the com and of the 
. wood must be the same on both sides : — 

marginal utility of 1 unit of com marginal utility of 1 unit of com 
.y' marginal utility of 1 unit of wood marginal utility of lumt of wood 

(for the peasant from the plains) (for the peasant from the forest) 

Otherwise — ^at least theoretically— the exchange would proceed 
v'l further ; or, alternatively, it would already have proceeded too 
far — in which case it would be to the advantage of hath to 
re-exchange a certain portion.) If, for example, after the peasant 
from the plains has exchanged a certain quantity of com for 
a certain quantity of wood, it is more or less a matter of 
indifference to him whether he obtains two more logs of wood 
of ordinary size in exchange for 1 litre of com, whilst the peasant 
from the forest still considers it advantageous to obtain in 
exchange a few more litres of com at three or four logs of wood 
per litre, then the latter should, by offering this price, or one 
near it, be able to induce the otiier parly to continue the exchange ; 
and so on. 

But this is by no means the same thing as saying that lie 
'/relation between the marginal utilities of the two commodities 
(which, in equilibrium, should be the same on each side) will be 
also the same as the proportion in which the whole quantities 
exchanged stand to each other and which, therefore, constitutes 
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the average ratio of exchange hf theae goodB."! In fact, this ratio 
can, ■within certain limits, ■vary ^definitely, and in each particnlar 
case the relation between the toargmal utilities of the goods at 
the mar^ of exchange -will be difierent, though always the same 
on both sides |or the persons exchShging. • 

It is a pretty mathematical problem— which 'we ■will not 
pursue here — ti) investigate 'the law which theae vanations 
foUowA .Here we shall content ourselves ■with establishing ■the 
fact that price determination in isola^ted exchange is an 
iniderminate problem ; i.e, it cannot be solved Solely on the 
assumption ■that both parties desire the greatest possible profit. 
This is a point whose great importance — even in practical affmrs 
— we shall subsequently realize. 'Whenever isolated exchanges 
occur in practice, the actual determination of price ■will depend 
in a high degree on the personal characteristics of the contracting 
parties, their cunning and coolness, or on mutual goodwill, all 
of these being things intrinsically too complex and variable to 
be embodied in the schematic presentation of economic theory 
to which we must here confine ourselves. Certain related or at 
least analogous cases (where not 'two individuals, but 'two g;teat 
organizations of buyers and sellers, or employers and employed, 
are opposed to each other) are e'vidently of the utmost practical 
importance ; and it is, therefore, essential that the economist 
should clearly understand the extent to which his science can 
afiord him any guidance in answering these questions. 

One of the greatest difficulties ■vrith which the arbitrators 
between employers and employed have to contend is the absence 
of any scientific standard for the amount of ■wages or profits 
in a big conflict. What is usually called a reasonable wage, or a 
reasonable profit, proves on investigation to be not so much 
reasonahle as usual, to be in fact the wage or profit determined by 
free competition under the prevailing conditions of time and place. 
If, therefore, the conflict only extends over a small area, 'such as 
a single factory, then the arbitrator has sufficient batis for his 
decision in the wages and conditions prevailing in other establish- 
ments in the same industry. But this is not the case if, as is 
more and more common in modern collective bargaimng, a wage 
dispute rages simultaneously throughout the whole of an industry, 
or even a connected group of industries. 

r This problem was first treated by Edge-worth (see Marshall, Pfiflciples, 
4th ed., appendix, note lii (bis) and my Vber Wert, etc., p. 36). 
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i. 

D. Price Formation in the Opfn Marhet. Exchange 'of two 
Commodities 

The more or less fixed latioa at which goods aie exnTiw ged 
on the mpiket (usually hy HEans of money) are not, as is often 
supposed, due to qualities inherent in the ghotJs themselves; 
nor, at least directly, to their normal costs of production. As we 
have already indicated, they spring from the nature of eTnhgnirA 
on a mark et (as opposed to isolated exchange) ; from what 
Jevons called^" the la w of indifie rence ”, which is, fundamentally, 
nothing else than the old “ free competition 

According to this law, thSe^ cannot theoretically be mo re 
than one price in the market for the same con uno^ty at t he 
^/s ame time, or more tnan one ratio ot exchange between tw o 
c ommodi ties. 'But in that case, it may be asked, could not the 
“ sellerT” (the holders of a particular commodity) hold hack 
their supply at the heginning, thereby forcing up prices, and 
then afterwards lower them in order to dispose of the remainder 
of their goods, or so much of them as they do not wish to retain 1 
Of course they could, and they often do. But there is always 
the risk that some sellers may succeed in disposmg of the whole 
of their stocks while the price is still high, so that the others 
will either not be able to sell their goods at all or will have to 
be satisfied with a price much lower than they would have got 
if the equilibrium price had been fixed by competition from 
the beginning ; since the purchasing power of the buyers who 
• had already partially satisfied their needs at the higher price 
would then be less than it would have been if, from the 
beginning, they had bought the same quantify at a lower pnoe ; 
or since as a rule there would then remain fewer buyers able to 
purchase the goods. This is presumably the reason why so-called 
rings or cartels of producers or other sellers so often fail, when 
the participants have only agreed to maintain a high price, 
but have nothing else in common and have no organization 
controlling output and individual sales. Ti, on the other hand, 
organization has reached the point of forming a cartel or trust 
in the real modem sense, so that the maximum quantity of 
goods which each of the members may offer is determined 
beforehand ; or if the members agree to compensate each other 
for possible losses, or to divide their profits or simply to set 
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up .joii^ production or a joint selling organization under single 
control, then price formation ^srill more or less approximate to 
monopoly conditions — of whioX we shall have more to say later A 
Assuming that buyers (i.e. holders of the other goods) also 
combine, fonj} trusts, cartels or^gs, then there is jio longer 
any purely eoondmic law of price-formation — ^no law based on 
mutual desire for the greatest possible gain — and we revert to 
isolated (vxchange, in which, as has been said abeady, all possible 
rates of exchange are, within certain limits, conceivable. 

f If, however, we disregard this possibility’ and assume 
unrlrersal free, competition, then, so far as genuine market 
transactions are concerned, the relative prices of commoditie s 
will more or leas rapidly appr oaclTa certain eouiUb iiiim-DQaitipn. 
or else oscillate about it .^t this eqnilibrium position, all holders 
of goods will be able to exdange up to a point of rebiive satiety, 
that is to say, they will continue to exchange so long as th^e 
'is any advantage in doing so at that market price. We may 
assume, for the sake of simplicity, that this eqnilibrium pric e 
w ill be reached at the very o utset. Fo r the individual deabing 
to exchange his g oods, the price relationships thus reao hed-in 
t he market will have exactly the same sig ni ficaace as the given 
prices in t he case we discussed a bove.^ He will regulate th e 
s upply of his own goods and bis demand for other goods in suc h 
a w ay that the marginal utility of each commodity will b e ' 
p roportional to its price, or that the weighted m aT giTinl utilit y 
is everywhere the s ame (in other wordB,'that for the last shilling 
he spends he will obtain the same additional utility from each 
commodity).^ To every price relationship, therefore, there 
corresponds for each individual a determinate combination of 
supply and demand, -and of quantities of goods retained and 
aoqubed. i)h e sum of the individu al demandH for ennh p aTtinnlar 
co mmodity evidently makes up the total -maTkat demand for 
t he goods and, in the same way, the sum of the individua l ^ 
supplies constitutes the total supply of these goods . Market 
equi librium is thus only pos sible with a price relationship at 

^ 16 is related eomewhere in the Corpus Juris how two teachers of grammar 
In a smell Boman town, instead of enteri^ into mutually injuiions competition, 
agreed to divide the profits of their lesaonfi. On the same principle innumerable 
agreements have been entered into, in ancient and modem times, between 
sellers of all kinds of goods. 

* [See page 43 se^.] 
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which the d emand and supply ire egnal for <■«»). 
c ommodit y. }H we include in th«r demand for a'coiS^^the 
quantities which a seller wishes, »at a given price, to retain for 
his own use, then it may he said that equilibrinin is to he found 
in a syslipm of prices whiclC®for each commodity, makes the 
demand equal to the stocks in the market, or t& t£e total supply 
of that commodity. Thus, on the assumption that the market 
gravitates quickly enough towards equilibrium, it should be 
possible — ^if the given quantities of goods on the market for 
a certain petfed of consumption, and if the personal dispositions 
of all consumers, were known — to establish a system of logical 
relations (or what in mathematics is known as a system of 
equations) from which both the quantities of goods acquired or 
given up by each individual and also the relative equilibrium 
prices, would be determined. It is, however, in no way excluded 
— as we shall soon see — ^that the problem may, under otherwise 
identical conditions, have more than one solution. 

Formally, indeed, t his doctrine is only a renetition of th e 
o ld thesis tWt the market price of goods is regulated by a n 
.e quilibrium between supply and demand. In reality we have 
advanced considerably, for we have found in marginal util% 
the general principle which governs supply a nd demand under 
a nvn^ee syste m. ) We are, therefore, in a position to carry the 
discussion of price formation in the open market considerably 
further than the earlier economists were able to do. 

In accordance with our method of proceeding from the 
simpler to the more complex, we will begin with the case in which 
only two n nmmndi tie.s are exchanged in the market. This ease, 
moreover, is not so abstract and unreal as may at first s%ht 
appear. It is true that two particular commodities are very 
sddom exchanged directly. Nearly all actual exohai^es are 
effected indire^y, through the mediation of money. Every 
commodity, or group of commodities, has its special market, 
in which it is exchanged for money, and the market price of 
this commodity is determined there with more or less regard to 
the simultaneous market prices of other commodities. But if 
we look at the problem broadly and consider, for example, the 
economic interests of a partiouiar class of society, of a district, 
or country, as compared with those of other classes, districts, or 
countries, then it not infrequently • happens that, omittii^ 
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intermediate links, wo must regard as decisive the exchange of 
only two commo^ties, or of Jwo related classes of commodities, 
whose price-ratio is determiped almost without reference to 
other goods on the market, which are of comparatively minor 
importance. This is true -whcrc^the interests of an agricultural 
population are epposed to those of an industrial population ; 
where the commodity *' labour " is confronted ivith the 
commodity " means of subsistence ” ; or where tho economic 
welfare of a district or of a whole country depends on the price 
of its staple commodity in foreign markets in comparison with 
the price of its imports taken as a whole. 

' Prom tho thcarctic.al point of new, the c.xchsngc of two ^ 
commodities has this peculiarity — that it is tho only form of 
exchange which can normally take place by the direct barter 
of goods against goods. ' Hot that two holders of the diperent 
oommoditics could always satisfy one another’s needs by 
themselves — for tliis, in fact, oeours only in exceptional cases. 

' As a rule, at least one of the parties to the exchange is compelled 
to deal with more than one holder of the commodity ho wishes 
to acquire. 'But, nevertheless, it should in tliis case be possible 
to exchange goods for goods without tho mediation of cither 
money, credit, or any other intermediary ; that being unially 
— ns we shall soon see — an essential condition for tho nchioveraent 
of equilibrium ns soon ns the number of goods in the market 
exceeds two. 

"■C We assume, for the sake of simplicity, that at tho outset 
the two commodities arc held by diflcrcnt parties, so that no ^ 
one at first possesses more than one commodity. Let us suppose 
the prices of the two commodities {A) and (B) offered in the 
market to bo expressed in terras of one of them, {A), so that 
the price of a unit of {A) is, consequently, inwiriaify equal to 
1, and tho price of a unit of (fl) (wliich wo indicate by p) is 
variable ; it then follows, from what has been said above, that 
an arbitrary price (p) quoted in the market will call forth from 
each holder of the community {A) a certain demand (x units) 
for the commodity (B), and a corresponding supply of tho 
commodity {A), which will then clearly equal px units. The 
sum of all these demands (i) constitutes the total demand X for 
the commodity (B), which implies a corresponding supply, p.X, 
of the commodity (A). In the same way, tho holders of tho 
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commodity (B) offer, at the price' a total supply, Y, o£ the 
commodity (B) and demand a iConesponding quantity p y 
of the commodity {A). The condition of p being the equilibidunl 
price is that the supply of and demand for the commodity (B) 
are equal,^so that Y =X; feam which it follows that 
for and supply of the commodity (A) will also he equal, for it 
follows that p.Y ■=p.X. Purther, let all conoeitable values of 
p, which, as wo have csplamed, must be treated as a yaiiable 
be represented by distances from a fixed point (the origin) along 
the horizontal axis, and through each of these points draw 
a vertical line, on which are marked off two lengths, one 
representing the total demand for (S) on the part of the holders 

Somend (Snpply) of 
Commodity B. 



of (A), and the other the total supply of (B) by the holders of 
(B). We shall then obtain two connected curves, one of which 
represents the demand for (B) and the other its supply for every 
conceivable price-ratio. If these two curves intersect and so 
have an ordinate in common, then at that point demand and 
supply are equal; and the corresponding distance along the 
horizontal axis (the abscissa of tiie point of intersection) represents 
the desired equilibrium price. 

If we begin by assuming that {A) and (B) cannot in any 
way replace each other in consumption, we can then describe 
the genera] course of these curves in the following way. Tip = 0 
— ^i.e. if (B) can be obtained for nothing or for a purely nominal 
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amoopt of (A) — every holder of (A) will demand (B) up to the 
point of complete satiety — ^i.eiimtil its marginal utility has &llen 
to zero. Eor this to happeh, as a rule, only a finite, though 
sometimes a quite oonsiderahle quantity of (S) is required ; 
hence the Remand curve leaves 'the vertical axis .at a finite 
distance abovd the origin. If p rises, the demand falls 
continuously ; since the mar^nal utility of (B), relative to that 
of (A),imust fall pari passu with its price. The curve therefore 
falls continuously towards the a^axis (though it may he convex 
or concave to the ataxia or alternately the one and the other) 
and finally meets it at a point corresponding to the price at 
which (B) ceases to he demanded hy the holders of (A). This 
point may possibly he so remote that it does not, in practice, 
exist— in the case when (B) is an absolute necessity of life which 
would he in demand at any price. 

The supply curve of (B) follows an entirely different course. 
E the price of (B) is zero, or very low, then there is no inducement 
for holders of (B) to offer their goods, and when they do begin 
to do so it will, at first, be only in very small quantities. The 
supply curve will thus begin at a point on the horizontal axis 
which is at a certain distance from the origin and will gradually 
rise pari passu with the rising value of p. But the increase in 
supply will not continue indefinitely ; sooner or later a point 
will be reached at which an increased price will no longer induce 
holders of (B) to offer any more, but will, on the contrary, make 
them offer less, because at this higher price they can obtain 
with less sacrifice of (B) so much of (A) that its marginal utility 
will fall until it is equal to the marginal utility of (B), 
notwithstanding that the latter will also sink when the quantity 
of (B) retained is increased. The supply curve thus reaches 
a maximum, from which it falls again towards the horizontal 
axis ; however, it never outs the horizontal axis, but moves 
towards it asymptotically ; for however high a price a person 
is offered for the commodity in his own possession, he will 
always be prepared to give up some small part of it in order 
to acquire other goods.’^y 

^ On the ahore assumption that the two commodities are independent of 
each o^er as regards consumption* the supply curve is sulqeot to &e farther 
condition that the rectangle formed by the cO'Ondinates (i.e. the supply mnltipii^ 
by the corresponding price) must continuously increase* since it e^ently eq^uals 
the demand for the c^ei commodity demand increases continuously 



■B8 LBOTUBBS ON POLITICAL ECONOMY 

If we now remember that, on our assumption, (the two 
curves are entirely in depend ent, jainoe the demand tor and 
supply of (B) proceed from different persons— the supply curve 
is determined exclusively by the availability of (B) and the 
demand cufve by the availability of (.4)— then it is clear that 
there are as many possible Ma^ of equilibrium as there are 
possible lands of intersection, for two curves drawn in the 
manner we have described. The point of intersection pray lie 
to the left of the highest point of the supply curve ; this is the 
case which was considered almost exclusively by the older 
economists. In such a case equilibrium is necessarily stabh, 
for a slight increase of price would increase 'ii^ly'lnd 
simultaneously decrease demand ; a slight fall in price, on the 
other hand, would increase demand and decrease supply, so 
that, if the price were by chance to be disturbed, it would 
automatically revert to its former position. > 

( But the point of intersection — for the moment we may 
assume that there is only one — might also lie to the right of the 
'' highest point of the supply curve, so that equilibriitm in the 
market would only be reached when supply had begun to be 
restricted by the rising price. This equilibrium is also stable ;* 
if in this case the price rises, then supply will indeed be reduced, 
but demand will be reduced even more, so that it will be less 
than supply — ^with the result that the price must fall again. 
If the price falls, then supply will increase but demand will 
increase more rapidly, for which reason the price will soon 
revert to its former level. ) 

when the price of (j5) in terms of (.^ ) increases, and oonsequcDtly the price of ( J.) 
in terms of (J?) foils. S. on the othw hand, the two oommocUties are to some 
erctent substitutes, this condition need not be satisfied ; for, in that ease, a 
falling price of (.^) in terms of (£), and accordingly a rising price of {B) in terms 
of (.^), might conceivably cause a diminished demand for(Il) and, accordingly, a 
still greater dh^ntion m the supply of (£). It should be observed, moreover, 
that the rising portion of the supjdy curve may be absent if the commodity 
offered (.8) has no appreciable utility for its holder, which is often the ease with 
goods which are manufactured only for sale. In that cose, the commodity (8) 
IS offered — unless there is the possibilify of withholding it until the market 
position is more favourable — to tho ma:umum extent and at any price, so 
that the supply curve at the beginnii^ is rejOTOsonted by a straight Ime parallel 
to the price axis, which later becomes a falling curve. As may easily be seen 
from what has been said, in such a cose the demand curve for (A ) — ^whoso 
abscissa thus represent the price of (A) in terms of (8) — ^will, in its lower 
course, become a rectangular hyperbola, with the axes as asymptotes, and 
will, therefore, not interseot the price axis. Holders of (8) will then demand (it) 
at any price of (A), though natur^y in quantities which stand in inverse 
proportion to the ^oe. 
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That the older economists so generally neglected this case — 
except occasionally in regard to foreign trade — is all the more 
remarhable, since it is evid|ntly in full agreement with the well- 
known and frequently observed fact that the demand for a com- 
modity which has risen.in prise (e.g. a necessity) may frequently 
fall in a ldSseT,proportion than the actual rise in pricdl As against 
this particular commodity all other commodities .constitute a 
group whose relative price has hillen. Their supply (in exchange 
for the former commodity) has, on the other hand, clearly risen ; 
it thus rises with a faUing price and falls with a rising price of 
that group of commodities (expressed in terms of the former 
commodity), and in one of these positions equilibrium between 
demand and supply will be reached. 

Finally, there is nothing to prevent the two curves having 
several points, and (if so) at least three, in common. In this 
case, the curious position arises that both the point of intersection 
to the extreme right and that to the extreme left indicate a stable 
position of equilibrium, whereas at the intermediate point of 
intersection a so-called unstable equilibrium prevails ; the 
equality of supply and demand at this price is merely accidental. 
A disturbance of the price equilibrium in this case has no tendency 
to an automatic restoration but, on the contrary, produces an 
uninterrupted shifting of the price in one direction or another 
until stable equilibrium is reached at one of the two extreme 
points of equilibrium either to the left or the right. 1 

This very remarkable phenomenon was first pointed out 
and analysed in detail by Walras.^ Walras himself, however, 
seems inclined to under-estimate its practical importance, and 
appears to be of opinion that, under actual conditions, where 
a large number of articles are exchanged for each other, only 
one position of equilibrium would really be possible in the same 
market. But in that he is mistaken. We have already seen 
examples, derived from exchanges betvreen employers and 
employed and between fanners and industrialists — and we shall 

^ In Marshall’s PrinaifUa (4th p. 625, et seq.) there are oorres o£ 
supply and demand which resemble those dWissed here. They relate, however, 
to a different case, namely the number of positions of equilibrium which with 
on unchanged (or only slightly changed) d^osiUon on the part of the buyer 
might occur as regards such oommodities oe follow the so-called law of inoreasii^ 
letoms ; commc^ties which can be produced and sold at a lower cost, if thrir 
output is large than if it is small ; e.g. newspapers, bools, railway journeys, 
and others. 
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later add a famous case of intemational eicliange— -whicli^how 
that equilibrium may very well roeour under oiroumstances 
where a price inerease would cause a reduction and not an 
increase of supply, and vice versa a reduction of price an increase 
of supply. ,Erom this it is only^ short step to thp admission 
of several possible equilibrium prices in the saine market as 
a glance at Eig. 2 will show. *' 

We arrive at stiU more remarkable results if we assume, 
in accordance with what often occurs, that the two commodities 
may, to a greater or leaser degree, be capable of acting as 
substitutes. In that case, as we have already indicated, the 
demand curve of either commodity may also have both a rising 
and a falling seetion and the chanees that both curves will have 
several points of intersection, or even that they may approximately 
coincide over small stretches, are quite considerable. It is not 
impossible that puzzling disturbances in the market, which 
frequently occur without any known cause, may be properly 
attributed to the hitherto neglected fact that a particular state 
of equilibrium may not be the only one which is possible under 
the given conditions, and that a state of equilibrium chosen at 
random can just as well be unstable as stable, or may for some 
insignificant reason be converted from one into the other. 

An admittedly artificial example of this (cases more or less 
similar to which are, perhaps, not so rare in reality) is the 
following : — 

A person. A, possesses a stock of wheat, another person, B, 
a stock of rye. Por the sake of simplicity we will ossume that rye 
and wheat have the some nutritive value per pound (this, however, 
is not essential to our argument). We assume, however, that 
wheat (owing to its better taste) is preferred by both parties ; 
yet each of them endeavours primarily to obtain the maximum 
nourishment', but only up to a certain limit, say a thousand pounds, 
beyond which any additional nourishment cannot in general be 
utilized and is, therefore, without value. If A at the beginning 
had 800 lb. of wheat, then, as the price of rye varied, his demand 
for rye would clearly be determined in the following manner. 
If the price is zero, i.e. if rye can be obtained for nothing, he will 
provide himself with 200 lb., neither more nor less, because this 
will fully satisfy his requirements for this kind of nourishment. 
If the price rises above zero he will be compelled, in order to 
acquire the necessary nourishment, to dispose of a part 
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form : it begins at a point on the vertical axis, the distance oi 
which from 0 corresponds to a demand for 200 Ib. of tye. It then 
describes an hyperbola which haf for its asymptotes (a) the 
horizontal axis and (i) a vertical lino which intersects the horizontal 
or price axis at a distance of one j^nit from the origin. This hyper- 
bola, howOvor, terminates at a jioint whose di^anCo from the 
horizontal and vertical axes corresponds to a demand of 1,000 lb., 

or a price of rye, P=-|. The demand curve next describes a 

descending hyperbolic curve, whoso asymptotes are the horizontal 
and vertical axes. At a distance, along the horizontal axis the 
curve suddenly descends from a height, corresponding to a 
demand of SOO lb. rye, towards the horizontal axis. 

The amoimt of rye offered by B will clearly depend on the 
size of the stock he holds. We will asanmc that it is exactly 
1,200 lb. If the price of rye is zero he will, of course, have no 
inducement to exchange ; but as soon as rye, caressed in terms 
of wheat, is worth something, however little, he will immediately 
exchange the whole of his worthless surplus, 200 lb., of rye in 
order to obtain at least some wheat. If the price of rye is raised, 
he will bo in a position to acquire more and more of the desired 
commodity wheat, and in order to obtain as much as possible 
he will still continue to offer so much rye that his total stock of 
food will amount to exactly 1,000 lb., neither mote nor less. 
If we call his supply of rye y we shall orrivo at the equation : — 


1,200 -l-p.y-p= 1,000 


where y = or exactly the same as we previously found for 

1 p 

A’& demand for rye. The only difference is that B'b supply of rye 

4, 

will continue to increase, even after the price reaches g ; for so 


long as wheat can be obtained in the market there is no reason 
why B should not procure more than 800 lb. of it. Only when 

the price of rye has risen to ^ of that of wheat can B, who at that 


price will offer the whole of his stock, 1,200 lb., no longer increase 
his supply, and indeed has no reason for doing so, since at a 
higher price he could obtain the necessary 1,000 lb. of wheat 
even for a fraction of his stock of rye. 

In this case, the curious fact emerges that the supply and 
demand curves of the two individuals coincide for a largo part 
of their course. In other words, for every price of rye between 
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zero* and A’a demand for lye and B’s offer of it are exactly 

the same — and consegnentl;^ for the same reason, their respective 
supply of and demand for wheat. 

This example should shorvto what a large extent the simple 
scheme of*ths variations of supply and demand with which 
economists liave hitherto contented themselves, requires to be 
developed and completed in order to correspond with the varying 
phenomena of reality. 


E. Coniinuation. Exchange of Three or More Commodities 

A s soon as there are more than two commoditjes on the 
market, complete equilibrium cannivt. as a mle be reached by 
/' di rect exc h ange alone, but indirect exchange must supplement it. 
This is seen in its simplest form in the extreme case where 
direct exchange is altogether excluded. A country (say Sweden) 
has timbec for sale and sufficient com for its own needs, but must 
buy fish. Another country (Norway) can supply fish and has 
suffident timber, but must buy com. Pinally, a third country 
(Denmark) has a surplus of com and sufficient fish, but lacks 
timber. Evidently no direct exchange can take place here, but 
an indirect exchange may; if, for example, Cemnark as an 
intermediary buys up Norway’s surplus of fish in exchange for 
its own surplus of com, in order, in its turn, to sell the former 
to Sweden and thereby satisfy if® own requirements for timber. 
Or the same result mi^t have been achieved by the use of 
a special medium of exchange, money or credit, as we shaU 
soon see. 

But even if, in a three-cornered exchange, each party was 
a purchaser of the products of both the others (so that, up to 
a point, direct exchange could take place) even then, so far as 
the exchai^e values of the goods were regulated only by mutual 
supply and demand m direct exchange, a final price equilibrium 
would not, as a rule, he reached. As between each pair of 
commodities, the price ratio would be determined in a separate 
market, isolated from the other two, and the resultant three 
relative prices would not usually be correlated, i.e. they would 
not be such that each would be the ratio (or product) of the 
other two. If, for example, in a direct exchange of the commodity 
(S) (fish) for the commodity (C) (com) the equilibrium price were 
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Buoli that one unit of (3) were exchanged for two units of 
(C), and on the market for (0) and (A) (wood) the price fs four 
units of (0) for three of (A), then /f tke prices are correlated, iwo 
units of {3) must be exchanged for exactly three units of (4). 
It may, however, happen that, in the direct exchange of [A) for 
(B), a different equilibrium price would obtaiu, s8 that either 
less (say one and a half) or more (say two and S haU) units of 
(3) would be exchanged for three units of (j 1). 'TOchever 
oecuned, it would then be profitable to enter into a s*o-oalled 
arbitrage transaction. Thus, in the latter case, a holder of (A) 
desiring to acquire (0) would first buy a suitable quantity of 
(3) and subsequently exchange that (3) for (0). In this way 
he would obtain five units of (C) for three of (A), whereas by 



direct exchange he would only have obtained four units of (0), 
and similarly if the price of (3) in direct exchange for (A) had 
been lower than the correlated price. If, therefore, full 
equilibrium is to be reached in such cases, at least a part of the 
commodities in the market must necessarily be the object of 
indirect exchange. 

The commonest procedure in such cases is for the exchange 
to be effected with the assistance of a special medium of 
exchange, money, which only formally appears in the market 
as an object of exchange. In the extreme case which we 
mentioned by way of introduction, Sweden, for example, buys 
fish from Norway for money ; Norway uses this money to buy 
com from Denmark, and Denmark in turn uses it in payment 
for timber from Sweden, so that in the end Sweden gets its 
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money back. We can visualize tie position by means of a diagram 
in wbich eacb commodily moves one-third of the circumference 
of an outer circle, whilst mo^ey makes a whole revolution in 
the opposite directaon in an inner circle, and thus finally returns 
to its starling ^oint. The result is, or may be, thai^ after the 
conclusion oi '^e business only the goods have changed hands, 
whilst the sunfi of money employed are in exactly the same 
hands as at first. Thus, in fact, goods have been exchanged 
for goods, not directly, but, in part at least, indirectly. The law 
of marginal utility has been none the less effective. Under 
ideal market conditions, in which the final price equilibrium 
is established from the very beginning, the exchange values and 
the marginal utilities of all commodities must be proportional 
for each of the exchan^g parties taken separately. As far as 
money is concerned, as we have said, its r61e is purely formal — 
or may theoretically be conceived as such. Indeed, a sum of 
money, however small, may effect an indefinitely large exchange 
of goods, if it circulates frequently between the exchanging 
parties. The importance of this observation will become clear 
when we come to treat of the functions of money. However 
simple and commonplace the above consideration may appear, it 
constitutes in reality the master-key to a proper understanding 
of the peculiar problems of money. 

It is not easy to give a graphical version of this problem — 
exchange that, in part at any rate, is indirect. If there are only 
three commodities, then it is possible to represent the position 
by a tbiee-dimensional figure — if we want to do so — ^but even this 
method breaks down when the number exceeds three. 

On the other hand, we can easily express the conditions of 
equilibrium by algebraic symbols and thereby set out the logical 
relations or equations which determine the equilibrium price. It 
is simplest to conceive demand in the wider sense already indicated, 
including the quantities of the various goods which the nriginnj 
holder wishes to retain for his own consumption at a given system 
of prices. In equilibrium, demand in this sense must be equal, 
not to the amount ofiered in exchange, but to the whole of the 
stocks available in tbe market for consumption in a given period. 
Of course, we might have used this method for Uco commodities ; 
and this would have given ns a more satisfactory espression of 
the position where, for example, one person is in possession of 
both of the traded commodities from the start, and appears 
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according to circumstances as a buyer or seller of either. Bat 
the discussion of that case wis simplidod in other resects by 
using the more limited conoeptiorf of demand. ^ 

For every conceivable system of prices, in accordance mth 
the lavr of marginal utility, ca^i person in the marhet will have 
a certain* demand for each commodity ; indicating cither that he 
wishes to acquire, or if he possesses it already, to i^ain, a particular 
quantity. If his total utility function is expressed, as before, 
by F{x, y,z.. .), then wo have the equations, already .set forth 
on page 49 : — 

F'l : F'y : F'j : . . . = pa'.pt,‘pc : . . . and 

Po-i + ?»■» + ?£•=+ • • • =Pa-a + Pi,-b + Pc.c+ . . . 

altogether ii equations in which all the letters have the same 
meaning ns before except that the commodity prices p^, pj, etc., 
are no longer to be regarded as given, but ns unknown quantities. 
These prices may also be regarded as expressed in terms of one 
particular commodity selected ns a unit of value : in which case 
Po (say) is constant (= 1), or else in terms of a measnre of value, 
such as money, which takes no part in the real exchange. In 
both cases, if the form of the function F{ ) is assumed to be 
known, all the n unknown quantities of goods z, y, a, etc., eah be 
obtained from this system of equations ; if one of the commodities 
is itself the standard of value, the quantities are expressed in 
terms of the n — 1 prices of the remaining commodities, still 
unknown for the present ; otherwise they are expressed in the 
11 — 1 ratios between the money prices of the n commodities. 
For cadi person in the market there is an anaiogous system of ii 
equations, from wliieh the quantities of all goods demanded may 
bo expressed in terms of the n — 1 relative prices of the 
commodities. 

JVe have now to describe the position of equilibrium, where 
the sum of all the demands for the commodity (Jl) must equal 
the total quantity in the market. A, and the same as regar^ 
(R), etc. Thus, if we treat each of the parties to an exchange in 
the same way, and mark them out by the sufSxes 1, 2, 3, etc. 
(zi, z,, Zj . . . Oi, a,, Oj, etc.), which for precision we ought to 
have used before, we obtain the equations : — 

Z(z) = ^, 2(y)=R, S{z) = C... 

in which S{x) stands for Zj + z« + Zj + . . ., etc. 

The number of these equations is n ; but only n — I of them 
are really independent ; one of them can always be derived from 
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the others by means of the equations already set out. Thus if 
we add together the equations (on p. 66), 

and all the corresponding equIHions relating to the other persons 
in the mai%;et,«we shall obtain : — 

Po.iXc -\-j)e.Sz-^ . . . = Po-A +yb-S + pc.C + . . . 

And since this equation could also have been found by the addition 
of the corresponding members of the equations ^ 

Ziy) =s R, etc., after multiplying each of them by Pa, pt„ etc., 
the above assertion becomes obvious. It is also deducible a priori, 
for if goods are only exchanged for goods (so that money, if it is 
used at all, functions in a merely formal manner) then, if the 
demands for all the commodilaes with one exception are equal 
to the existing supplies, the same must apply to the last com- 
modity (what the holders do not wish to retain has, of course, 
already found purchasers). But these ft — 1 equations are 
sufficient for the solution of the problem, for all the quantities 
involved — Zi . . . JCg, pg* ^ 2 > — can, as has been shown, 

be expressed in terms of the n — 1 relative prices of the com- 
modities, so that finally we shall have as many equations as 
unknowns. Thus the problem is perfectly determinate. 

If, on the other hand, we had imposed the further condition 
that the exchange must only take place directly, in other words, 
that the quantity of commodity (B) which is demanded by the 
holder of (A) should pay in full for the quantity of (A) demanded 
by the holder of (Bl, then the problem would have given us more 
independent equations than unknowns and would thus have be- 
come over-determined ; unless at the seme time we had foregone 
the demand for correlation between the commodity prices, in 
which case the possible exchange ratios between n goods would 
be not n — 1 only, but ^ {n — 1), i.e. for three commodities 3, 
for four 6, etc. 

In any case, by the method we have followed, we can only 
arrive at the relative exchange values of the goods or their 
relative prices — ^not at their actual money prices, which must 
remain quite undetermined ; this is obvious so long as we regard 
the functions of money as purely formal. If, after the exchange 
is over, all the money employed has returned to the hands of 
its first owner, it is a matter of complete indiSerence to hiTn^ 
as to everybody else, whether in the actual exchange transac^on, 
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one unit of goods was exchanged for more or less units of money ■ 
in other words, whether, in order to effect the transaction, the 
money circulated a greater or l^ser numher of times among 
the parties in the market befom it ultimately returned to ita 
Btarting-point, In reality, of course, this is ne^er a matter 
of complete indifference. In every market, there are persons 
for whom money is sometliing more than this ; who exchange 
goods for money or money for goods in order to obtain (vt a later 
date now goods for the money they have acquired. To them, 
clearly, the exchange value of money — and especially its 
fluctuations — are by no means unimportant ; and the function 
of money in any particular market transaction becomes, in 
actuality, not merely formal but also real. In other words, 
money prices, as such, have their lows and their conditions of 
equilibrium ; but we cannot develop them here because they are 
very closely connected not only with the nature of money as 
a commodity and with the conditions of its production, etc., 
but also with the time-element whose importance in human 
economy we have not yet considered— in other words, with the 
theory of capital and interest. 

4. Objections against the Theory of Marginal Utility. 

Exceptions to the Theory 

The objections which were made in various quarters against 
the theory of marginal utility when it was first propounded, 
were largely due to a misunderstanding of its real meaning and 
may, for that reason, be ignored. In tho main, they were based 
on the fact that i ts advocates held too one-sided a view of th e 
1 co ntinuity of economic qua ntities, o f the sim nlicitv. n'nd flexib i lit y 
of the c conomin Hysfem, etc. ; on the other hand, th e criti ca 
exaggera ted the discontinuitv of the q u antities and t he 
^ complexity of their interaction and also exaggera^ th e pow er 
ni ,.mnnmnn frifUnn. That, in fhcE discontinuit y occurs at la my 
pomS7anH'~muBt occur, scarcely any m^erent of tho theory of 
marginal utility has denied ; it exists, after a fashion, w heneve r 
the'price'ol a commodity is so that spmo_buyors_efiBSaJ® 
purdhase it or some sellers topose of the whol e of their stock s ; 
or when the price is sol wlEat some sellmm not dispose o f 
a5y~of~ their stock srwlulsF not yet a p pearing as purchasers, e tc. 
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Tn BuoJi circumstances, of course, marginal utility has ceased to 
regulate the quantities of goods demanded or supplied hy such 
persons. Yet the mathematical treatment of the problem raises 
no difSculties, for these quantities now enter into the equations 
as constantse A still more obvions case of discontuluit7 arise s 
w hen the comraoditv which is the object of excha^, onbr occurs 
i n large indivisible un its — such as houses, ships, etc. In some of 
these c£!Bes, the determination of a market price in the ordinary 
sense is impossible, and business is reduced more or less to 
isolated exchange, in which, as we have seen, the price is, from 
the point of view of abstract theory, indeterminate. In others 
of them, as in Bohm-Bawerk’s often-quoted example of a horse 
market (of. Positive Theory of Capital, pp. 203-13), an 
equilibrium price will he reached, at any rate approximately, 
which will be determined by the marginal pair of buyers and 
sellers. But it is only for these that the marginal utility (which 
in this case is roughly equal to the total utility) will correspond 
with the price. All other buyers and sellers will acquire the 
commodity at a price more or less below — or sell at a price 
above — ^its utility to the person in question. 

In reality, however, there is one circumstance which, even 
in these cases, imparts to the law of marginal utility a wider and 
more individual application than one would at first sight suppose, 
namely, that most goods on the market are supplied in a number 
of afferent qualities. At a horse fair, for example, there is 
usually not merely one kind of horse, but horses of the most 
varied kinds as regards age, strength, swiftness, endurance, etc. 
Eor example, suppose a buyer has to choose between three horses, 
at 600, 550, and 676 shillings. At these prices he may prefer the 
second horse to both the cheaper and the dearer one ; in other 
words he values the Ofference in quality between the first 
and the second at more than 60s., but that between the second 
and third at hss than 25s. If every conceivable price and 
quality were to be found in the market, every buyer would 
certainly extend his demand up to the point at which a further 
addition in qualify would exactly correspond to the additional 
price asked. If we conceive this difierence of quality (looked 
at subjectively) as being the marginal utility of the oommodily 
" horse ” (which would be in full accordance with the genesis 
of the concept) then, here also, the marginal utUify, at least for 
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buyers, wouH be approximately the same as the price «or, at 
any rate, proportional to it. (Something similar also applies 
to sellers if they deal in horses da. a largo scale, so that each 
of them has several horses to sdl.) On the other hand, the 
total utility will not, as is usually the case, stan^ iff any definite 
relation to it. For the horse which the buyortnow considers 
too dear at B7Bs. he would gladly pay 6-700s., perhaps 
1,000 if it were the only one in the market and he 'had to 
have a horse. And the same applies to a number of similar cases. 

O n the other hand, it often hanncns. even in the nnan nt 
g oods which are nhyaicallv perfectly divisible, that individual 
c onsumption is not expanded or contracted bv every nTinngo in 
price. A very important ease is the consumption of necessities . 
Adam iSmith rcinarkcd that the human need for food is limited 
by the size of the stomach, and subsequent investigations 
have shown that a person under given conditions, doing 
ordinary manual work, consumes almost constant quantities 
of the principal foodstufis — ^namely, about 120 gr. of 
albumen, 60-60 gr. of fat, and about 600 gr. of carbohy- 
drates. With exliausting work (e.g. soldiers on the march, 
etc.) more is consumed, especially more fat. Any material 
reduction of these quantities would produce the most serious 
consequences ' and would sooner or later render the person 
in question unable to carry on his work. An ezeess, on the 
other hand, has no value at all and would, in the long run, cause 
sickness and discomfort instead of added strength and well 
being. Here, evidently, is a case in which coDsumptinn essentiall y 
l acks elastic ity ; or, what comes to the same thing, in which the 
total utility and the marginal utility are tkemselves discontinuous 
quantities, so that the latter falls rapidly, from a very high 
value to zero, or oven becomes negative. If each of the 
three foodstufis wore only found separately in one land of 
commodity, then, no doubt, there would bo striking peculiarities 
in the price-formation of articles of food. In reality, all three 
^ are to bo found, though in different proportions, in most edible 
commodities, and in addition, as everybody knows, oven the com- 
monest foodstuffs exist in different qualities, according to the 

* To what oxtont raoro rooont investigations ooncorning tho^possibility 
of substituting carbohydrates for albumen may oliango the above view, I shall 
not discuss hero. 
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degree of digestibility, taste, perishability, etc. He nce there is 
room for the law of marginal ntilitY to operate in individual 


co nsumpt ion. Moreover, ay we have already pointed out, 
foodstuffs not only serve dirgctly as human nourishment, but 
also have indirect uses — especially as fodder for animals, etc. 

T wo obie ^fions mentioned above are of greater weight. It 
i s only too true that concrete ennnmnin- phenmtiena are infinitely 
t oo complex to be adequately explained bv any theory — 
including the theory of marginal utility ; for, in addition to 
purely economic forces, such as the quest for the greatest possible 
personal gain, there are others of a different kind : mutual 
goodwill, general philanthropy, social considerations, etc., which 
nearly always play some part. As a first approsimntion, however, 
we are justified, as we have said, in ignoring all other factors. 
It is by no means certain that, with the adoption of the principle 
of marginal utilily, even (for example) the altruistic elements 
in social life would not also permit of analogous treatment, to 
the extent to which they must be regarded as relevant to the 
question of price-formation. The attempts made by recent 
writers to give a rational account of the theory of public finance 
seem to show that this is really the case. 

On the other hand, w hat is called ecnnomin friction 
{caused by habit and ineriia) s o far as its effects exte nd — and 
they are very significant — co nstitutes an exception to ou t 
c onclusio ns. It is indeed true that habit is, with most of us, 
the fruit of economic observation or instinct. It arises because. 


under given conditions, it proves the best means of achieving 
a desired end ; but these conditions often originate in the remote 
past and have, perhaps, now given way to something quite 
different. During periork of great material progress all institutions 
based on custom may, therefore, easily appear as anomalies 
and even as non-economio phenomena, injurious both to the 
individual and to society, and yet persisting. The Italian 
economist, Pareto, in his earlier work, Cours d' Economic politique 
(vol. ii, p. 9 et seq., and p. 281 et seq.) gives an interesting, 
though somewhat incomplete, theoretical analysis of economic 
friction — or, more correctly, of economic inertia, which plays] 
much the same part in relation to other economic forces as does • 
the so-called principle of inertia in mechanics. 

But the most important objection to the theory we have so 
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far developed is no doubt the fact that o ur assmupfann p f 
c omvelition is. and ean be. only inmm.'plAfAy rtgUsfA in 
H[e. T he field in which it particnkrly nrevails is, as everybody 
knows, th at of wholesale tra deT^u t consntneTn ond owners nf 
g oods do nfft then, as we have assumed, come into direct conte nt, 
wi th each other, and consequently the, i nterests of~conBnm rs 
i n price formation only become efiective at a later stage, and s ta 
not dir ect. On the other hand, in the field in which consumers 
a ppear diiectly~ (i .e. m retail ^"aerthe^law ot'free competitio n 
o nly operates with certain li mitations. Still more atrilrinj r 
e xceptions are aflo rded._of_cou3se_hv_industaal_monopnlip-s in 
t he narrow sense. 

Before we pass on to a more detailed consideration of these 
exceptions, some of which are of the greatest interest, we shall 
consider a question, the real significance of which can only be 
understood after detailed inquiry in the social section of our 
work, but which, even from a purely theoretical point of view, 
is of such importance that it cannot be entirely ignored at this 
point. I refer to the question of the economic advantages of free 
exchange or of free competition in general~a question which 
is beloved of writers on the theory of value, but of which, 
rmfortunately, not very much has actually been made. 


5. The Gain from Free Exchange 

It is a corollary of the economic principle which underlies 
all our studies, that we only exchange for the purpose of gain 
and, under given conditions, we always endeavour to exchange in 
such a manner, and in such quantities or proportions, as will 
yield the greatest possible gain. The doctrine that marginal 
utility is proportional to price ; that the subjective utility of 
the last unit acquired is equal to that of the last unit disposed 
of ; and that the increase in utility at the margin of exchange 
is zero, are all difierent ways of expressing this postulate, and 
closely correspond with the criterion which indicates a maximum 
or miniitiTmi value in mathematics. It is easy — ^though it would 
involve a serious confusion of ideas — to cite this as a proof that 
free exchang e brings a maximum satisfaction of needs to all 
participators ; that is to say, as great a measure of satisfaction 
as is generally consistent with the prevailing oondrtions of 
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property?' or ownersLip — from Vhidi, of course, we must proceed 
in. a theoretical consideration of price-formation. As we know, 
i t was not the advocates of the theory of marginal ntility who 
first adv anced this Tiew. ^t is rather the fundamen tal 
pr inciple and dogma of fcM-tarader s — the physiocrats! and their 
descendants ofy^ so-called Manchester school — both in the 
field of prodnotion and of trade proper. Ihe well-known 
saying, • ' laissez-faire, laissez-passer ” — actually “ laissez mms 
faire ” (“ let ns manufacture our products freely and without 
restraint ”) and “ laissez passer Us marchandises ” (“ let oui 
goods freely pass the boundaries of the province or the 
state which, epitomized the principles of industrial liberty 
and free trade — became, as we know, the motto of this school, 
which was guided by precisely the above argument. H any- 
body may Eeely dispose of his possessions and his productive 
powers, he will undoubtedly seek to make the best possible use 
of them ; it was assumed, therefore, that both the individual 
and society will be guaranteed the greatest possible advantage — 
always, of course, with the very important qualification : so far 
as existing proprietary rights permit. Ihe harmony economists, 
who endeavoured to extend the doctrine so that it might become 
a defence of the existing distribution of wealth (itself a product 
of free competition and consequently the best possible dis- 
tribution), carmot, in this respect, be regarded as representative 
of the views of the physiocrats and the classical free trade school. 

Although the propounders of the theory of marginal utility 
were certainly not responsible for this all-too-optimistio view 
of the advantages of free trade, yet some of them cannot be 
entirely absolved from the charge of having helped to maintain 
faith in it by their support, and their apparently logical proof, 
of its doctrine. This is especially true of L&)n Walraa and his 
immediate disciples. Walras himself relates ^ that, in his youth, 
he was once helpless in the face of an onslaught on 
the foundations of free trade theory made by the Saint 
Simonist, Lambert Bey, who maintained that the exchange 
values arising from free competition were neither the only ones, 
nor the best. Walras realized that the theory, if it was to be 
maintained at aU (which he himself never seems to have doubted), 
must be proved more satisfactorily than had hitherto been 
^ Etudes d'economie politiqvc appliques, p. 466. 
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done. n fandrait pronver qne la Hbie concurrence p^ioure le 
maxiniim d’utilite.” And tins view was in fact the starting-point 
of his own work in economies. ^ It is almost tragic, however, 
that Walras, who was nsuallji so acute and clear-headed^ 
imagined (that he had found the rigorous proof, which he missed 
in the contemporary defenders of the free trad^ dogma, merely 
because he clothed in a mathematical formula the very arguments 
which he considered insufficient when they were expressed in 
ordinary language. 

In the following words — ^which he italicizes— Walras sums 
up his investigations into free exchange, especially exchange of 
two commodities : Exchange of two articles in a market where 
free competition prevails is an operation by which all holders 
of either of these two articles, or of both, can obtain ” — the 
first edition he wrote only “ obtain ” and not “ can obtain ” — 
“the greatest possible satisfaction of their needs consistent 
with the condition that they must dispose of the goods they 
sell, and accept those that they buy, in one and the same 
proportion for all ”.i Altliou^ it is possible that this somewhat 
vague formulation may be interpreted in a way which can he 
defmded, yet in fact both Walras and his disciple and successor, 
Pareto (in his earlier work aheudy quoted ®) employ it precisely 
in the sense that, under free competition, and under the existing 
laws of property, each of the exchanging parties obtams the 
maximum amount of satisfaction for his needs, with any system 
of uniform prices in the market. The latter condition must, of 
course, not be forgotten. The objection which has sometimes 
been made to this theory — ^namely that if free competition 
produced the maximum satisfaction of needs, it would be 
impossible to increase the available sum of this satisfaction 
by gifts— does not, at least in Walras’ opinion, afiect the essence 
of the argument. The “ exchange conditions ” which prevail 
in the case of gifts, where one party receives no material 
compensation, could not in general prevail in the market — ^not 

( Ii’£ohange de deux jnaroliandiBcs entre elles BUr un mnrtjhfi i^gi per la 
libie concurrence cat uue operation par laqueUo tons les porteurs, soit de I uno 
des deux marobandisesj soit de rautoe, soit de toutea los deux, jjouvont obtenir 
(obtionnent) la plus grande satisfaction de lenrs besoins compatible avee eette 
conation de donner de la marohandise qu'ils vendent et de receroir de la 
maxebandiso qu’ils acb6tcnt dans une proportion commune ot identique. 
(Mementg d'deofiomie politique pure, 4me 6d. lOme Iie 5 on.) 

® Concerning bis later views on this question, of. pp. 82-83, 
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oven bf the strictest orders of the antborities ; for the holders 
of the goods for ■which only thanks would be received in payment 
would, as a rule, prefer to retem them for themselves. 

Nevertheless, WalTas’ theScy, as generally understood, and 
even as applied by himself, is undoubtedly -wrong ; and it is the 
more incomprehensible that he should have propounded it, since 
he himself had proved a few pages earlier ■that, in the exehange 
of two commodities, many equilibrium positions are possible. 
In the sense in which the word is here used, aU of these cannot 
simultaneously represent positions of mB.vimuTn satisfaction. 
What distinguishes prices fixed by free competition from all 
other prices, the thing which finds a mathematical expression 
in Walras’ fonnulffl, is simply and solely this : that, under 
competition, each of the exchanging parties can and does go 
on exchanging up to the point of what we have called relative 
satiefy — relative, that is, to the existing system of prices — so 
that at those prices none of them -wishes to exchange any more. 
But this cannot be the case where, for example, by decree of the 
authorities, some other uniform price system is established in the 
market — which was formerly very common. There will then 
always be persons who, on ceasing to exchange, have not yet 
reached the point of satiety, though at these prices they would 
gladly exchange more of their own goods for a corresponding 
amount of other goods, if only these could be obtained at -the 
established price ; and what is more — they might even be 
inclined to lower the price of their own commodi-ty or to ofier 
higher prices for the commodities they desire, if this were not 
forbidden by the authorities. Further reflection shows that this 
must occur to all those who are so favoured by the official 
regulation that they obtain a higher price than they would have 
obtained under free competition. On the other hand, those who 
are handicapped by the prescribed prices, in so far as they might 
have obtained better prices under free competition, wiU continue 
to , exchange to the point of satiety. However, if the o-wners 
of goods who are favoured by the prescribed prices are obliged 
to discontinue selling their goods sooner than they would wish, 
beeause they can no longer find purchasers, there is nothing to 
prevent them reoei-ving in payment a larger quantify of other 
goods than they would have received under free competition, 
even though, under competition, they would have found 
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purohasers for a Irager quantity of goods. In this cape it is 
clear that their gain from the exchange— even though it may 
he unequally distributed, so that some of them get very little 
whilst others are able to satisfy their needs fully— would on 
the whokf be greater, perhaps much greater, than under free 
competition. Moreover, this is a fact which soaitfely anyone who 
has considered the matter will doubt. For a high price fixed by 
authority has, in this case, the same effect as a general agreement 
between sellers not to go below a certain price, and there is no 
doubt that such an agreement, if it is loyally adhered to, and the 
profit divided among the sellers with any degree of uniformity, 
may, at least at first, be of great advantage to them. 

Walras (and Pareto), if we take them literally, thus go further 
than the free traders themselves, for the latter have not denied 
that a restriction of free competition might be most advantageous 
to a small privileged minority. On the other hand, the classical 
free trade school regarded it as self-evident that the loss in such 
cases would bo much greater than the gain ; in other words, 
that the great mass of the population would always suffer by 
measures of this kind, and that consequently tiiey could only 
benefit a relatively small number. 

In this form, the principles of the free traders often gain 
acceptance even by those who, in practice and policy, are their 
opponents. “ In principle,” “ in theory,” “ in the abstract,” and 
so on, these doctrines are regarded as indisputable. Objections 
are made — ostensibly at any rate — only on “ practical ” grounds, 
which economic theory ” does not take into consideration " : the 
beneficial effects of protection on "infant industries”, the 
necessity for a ommtry to bo self-supporting in case of war, 
and so on. ' . 

Nevertheless, however plausible it may appear, the doctrine 
of maximum gain under free exchange cannot in strict theory 
be defended even in this form. In reality there are, as people 
are now generally be ginning to realize, several important 
exceptions. In the first place, it is clear that if we are to compare 
the advantages or disadvantages to different persons in order 
to obtain Jfcom their algebraic sum what is called the economic 
gain or loss of a certtin mode of action, then the basis of 
comparison must be determined. If there is no such basis, or if 
ft is incapable of exact formulation, then it is impossible to 
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deffiimme wliethei a particular economic distribution is 
advaniSgeous or otherwise. That a purely external equality 
cannot in ah cases he satisfactory is evident. If, fox example, 
we were to deprive a violin virfcoso of his instrument, a genuine 
Stradivarius^in order to give it to somebody else who f ould only 
use it as fuel, it^ cleat that the econondo gain and loss, however 
high we might rate the need of the latter for fuel, could scarcely 
be equal. Broadly speaking, however, we can make an abstraction 
from inividual differences and assume that, in their capacity 
for enjoying the good things of life and in the strength of their 
desires, men are by nature the same. On the other hand, there 
is one inequality from which we can never abstract, without 
making a serious mistake, namely social difierences and the 
unequal distribution of property. If we assume that the rich 
man carries his consumption so far that the marginal utility, 
the utility of the last unit, is little or nothing to him, whilst on 
the other hand, the poor man must discontinue his consumption 
of practically all commodities at a point at which they possess for 
him a high marginal utility, then it is not difficult to imagine, 
as Bbhm-Bawerk remarked in his Grundziige (attacking Sohaffle), 
that an exchange between a rich man and a poor man may 
lead to a much greater total utility for both together — and 
therefore for society as a whole — ^if it is efieoted at a suitable 
price fixed by society, than if everything is left to the haphazard 
working of free competition. And what is here true on a small 
scale is just as true on a large scale. Thus, for example, the 
fixing by society, or by a union of workers, of a miniTnnm wage 
or a maximum working day would, within certain limits (which 
may sometimes be very narrow), be of distinct advantage to the 
woricers and consequently to the most numerous class of society. 
The same effect might be obtained, espeeiaEy in imdeveloped 
countries, by a system of tariffa if it prevented too pronounced 
a flow of labourers to agriculture and a consequent increase of 
rent at the expense of wages. Broadly speaking, there is 
a contradiction in categorically denying this possibility, whilst 
on the other hand admitting that a changed distribution of 
•properly might be to the advantage of the most numerous class 
in society. Eor, in reality, property only exists for the sake of 
the advantages, or income, which it yields ; if these are changed 
by influencing commodity prices, then on attack has really been 
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made on the distribution of property, or at any rate on the effects 
of this distribution. r 

The theoretical aspect of this somewhat difficult problem will 
be made clearer if we begin betaking a concrete example ; for 
which purpose we will select tne commodity “ labour ” and its 
corresponding pnce “ wages ”, We assume f|hat the supply, 
demand, and price of labour have hitherto been determined by 
free competition, and that the average working day has been 
fixed at 10 hours and the average wage at la. 8d. per hohr. Even 
if this equilibrium position were the only one and therefore 
necessarily stable, so that a fortuitous rise in wages would cause 
the supply of labour to exceed the demand, and so on, we may 
assume that the workers by means of their organizations, or the 
help of legislation, succeed in forcing a reduction of working 
hours by half an hour to 9^ hours per day. This will inevitably 
have the same effect on the market as a diminished supply of 
labour,^ and will result in a rise in wages per hour. If time-wages 
rise more rapidly than working hours are shortened, for example 
\\d, 2d. or (which is conceivable, though not very probable), 
then it is clear that the workers would reap a distinct advantage 
from the change. If, on the other hand, the rise in wages stopped 
at Id., or even \d. per hour, it might at first sight be thought 
that the workers would lose by the change— for their daily wages 
would fall to 16s, 7^. or 16^. 3d, instead of 16^, 8d. Here it should 
be remarked, however, that if the original working day, as we 
suppose, was established under free competition, then the labour 
and inconvenience of the last half-hour must have approximately 
corresponded to the wages offered for it, i.e. lOd. If not, it is 
difficult to see why, at that wage, the worker did not voluntarily 
prolong his working day. We may, therefore, assume that the 
half-hour of leisure gained for the worker has a value of about 
lOd, (in any case it has at least the money-value which the 
worker, by virtue of reduced muscular exertion, saves on his 
daily expenses). The slight reduction in his daily wages is there- 
fore more than compensated by the increase of leisure time ; in 
other words, the increase in wages of 9jd., or 4fd. respectively 
which the worker now obtains for his 9|- hours* work per day is 
to be regarded for him as a fure net gain. 

As may be seen, this reasoning is general. There is no doubt 
that sellers of any commodity whatever can, by common agree- 
ment, obtain an economic advantage ; but it should be noted 

1 Ab it is only our intention here to illustrate a theoretical principH 
ignore the otlierwise important circumstance that shorter hours of labour 
usually give rise to a greater or less increase in efficient^ of labour. 
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that we can only definitely assert this on the two assumptions 
we h^e made : that the previous price relations are determined 
under free competition, and that the new price or supply does not 
vary too much from the old. Otherwise, we cannot always 
assume that the quantity of goods (in this case increased leisure) 
which the seller Hmself retaiim as a result of a decreased supply 
(or in consequ^ce of higher prices, if this was a primary cause) 
has for him even approximately the same value as their price. 

On the other hand, to what extent this undoubted gain for 
one class of society is a gain for society as a whole naturally 
depends upon whether it is greater than the loss which falls upon 
other classes of society — ^in this case primarily the employers, 
and through them the consumers ; and, in the last resort, the 
other factors of production: land and capital. For them also 
marginal utility and price are equal under free competition, and 
their net loss is therefore simply the higher price which they 
must now pay for the labour whi^ they demand. They lose, in 
other worda, exactly as much in exchange value as the workers 
gain, and the only question is whether a penny or two more per 
day in the hands of the workers is of greater advantage than a 
penny or two in those of the propertied classes — a question which 
must certainly be answered in the negative, if we are to maintain 
the dogma of the unqualified social utility of free competition. 
The further objection which nught be made, that a decreased 
profit in the hands of employers would lead to a decrease in capital 
accumulation, and would thereby indirectly injure the workers, 
will he exanuned at a later stage. 

Treated generally, !u algebraic form, the problem presents 
itself in the following manner. Let y) be the total utility 
which one of the parties to the exchange, who originally possessed 
the quantity 6 of the commodity (B) can count upon after a 
completed exchange ; it is expressed as a function of the quantity 
acquired, x, of the commodity {A) and of the quantity y of (B) 
disposed of ; or respectively of the quantity (6 — y) of the com- 
modity (B) retained. The price p of the latter commodity we 
suppose to be expressed in terms of {A), so that x ^ p.y. 

, A slight change, Ap in the price p would thus produce the 
corresponding changes Ax and in the quantities x and y 
exchanged, these being connected by the ration Ax^ y,Ap 

id yin which ^a;and ^yevidently have opposite signs. As an 
expression of the change which the total utility undergoes we 
obtain 

+ y^p) + 
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But in consequence of the fundamental condition of free ezohanee 
we obtain : — , ° 

9 ^ 9 ^ d(ji 

^dx d(bp- y) dy 

in whiclf <j> is, of course, a function which diminishes with respeot 
to y. The above formula may therefore be simplified to 

r 

which indicates that, with a sufficiently small change in price, 
the seller obtains practically the whole of the inerease in price 
(of his own commodity) as a net gain.^ If we now add the 
analogous expressions for all parties to the exchange and count 
the quantities of (A) sold (and consequently the quantities of 
(£} acquired) as negaUve, we obtain 


in which by the summation sign we understand a summation of 
the bracketed expression for each of the indices 1, 2, 3, etc., so 

that the ^ with the appropriate index indicates the marginal 

utility of (A) after exchange to each of the exchanging parties 
taken in order. The sum in question is evidently independent of Ap 
and in general is not equal to zero. As we can give Ap either a 
positive or a negative value, the whole expression can always 
be made positive — ^which proves that in normal cases there can 
always be found a system of uniform prices at which exchanges 
will produce a larger sum of utility than at competitive prices. 

If, on the other hand, after exchange is completed, the 
marginal utility of one commodity (and consequently also of the 
other) were the same for all the parties to the exchange, then 
the above expression can be reduced to 

A<l. = Ap.^^.2y. 

and this is always aero, since Sy, the algebraic sum of the total 
quantities of the commodity (5) disposed of or acquired by the 


^ y JB tho quatttiiy of his own commodity (5J which be^ originally sdls ; 
y.dj) IB consequently tho additional quantity of tho commodity (A) which ho 
would obtain as a result of the inorooso in price if he could continue to sell 

th p same quantity y of his own commodity ; is the marginal utility of (4) 



dorlTod from the increase in (^)> 
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patties to tlie exctange, must Be equal to nothing. This condition 
of equ&l mar^al utilities implies — approximately, but not exactly 

a position of economic equality between persons ; and in that 

case — though not otheiwiae-^ee competition would secure a 
in piriTimim satisfaction to all parties to the exchange.^^ 

There is no to emphasize the fact that an encroachment 
on free competition, if it is to yield the above result, mnst be 
effected in the right direction. Unrestricted liberty is in general 
infinitely to be preferred to a misguided system of restriction 
and compulsion. In so far as the government of a country is 

^ Aa an example of how even an experienced mathematician may be led 
to erroneous oondnsions in tMs fitid, we may mention the argument of 
Lannhardt {Ma£kttnali8c1u. Begriindwi^ der VolktioiTUtdiajfsl^re). He assumes 
two parties to an exchange, one of whom £rom tiie beginning possesses a units 
of the commodity (A) the other & units of the commodity (£) and, for 
the sake of umplicity, he supposes fho total utility derived hy each person 
from the commodity {A) to be expressed by the same function, /( ) ; and 
nmilaily ) for the commodity (£). If they then exohenge the quantities 
X and y the total utility received afto exchange by both parties together is 
expressed by ^ (y) +/(«) + ?(6 — y). In order Siat this 

expression ^ould be a maximum we must have 

[-/•(o - *) +/W* + W'fe) - ^'(6 - »n:dy = 0 (1) 

Bat in equilibniun we haTe 


i'<y) — y) 

/'(» -*) /'(») . 


asp, also 


Ax 

-Ty 




wherep is the price of (£) iu terms of {A). Tbns the above equation is satisfied, 
and consequently Lam^aidt condudes, the equilibrium price detenmned ly 
free competition is the one which, among all uniform prices, produces the 
greatest ^ditional utility for the two (or for all) parties to the exchange. 

The proof is evidently false. H we desired to discover the absolute 
maximum of we should have made x and y independent and would then 
have obtained 

f'{x) a=/Xo - »} and “ ^/(& — y) 


These equations are clearly satisfied 1^ the values x — ^and y = !■; in other 

words, the parties should simply exchange half thdr stocks. Since this result 
is not generally consistent with exchange at a uniform price (imd is perhaps 
outside the possibilities of free exchange) we must impose the condition tmit 
one of the parties (the one who is at a d&dvantage in regard to price) continues 
to exchange to the point of satiety. We thus obtain the equation 

« _ ^'{y) 

V ^ SK^ — 

By diSerentiation of this equation and elimination of Ax and Ay with the 
help of (1) we obtain, according to circamstances, a mA.yimnTn or a minimum 
of but in neither case an exchange at an eqnUibrium price. 

By way of further proo^ Lannhudt tries to show, by Tnaung of an 
arithmetical example, that a price whi(^ would produce the greatest possible 
gam for either of the parties would, nevertheless, yield to them both a smallm' 
supine utility than would fbe equilibrium price. But a close examination 
will show that this result is due simply to the fact that he has unconsciously 
gone b^ond the right Tna-rirri nTn , 
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based on democratic principles, there is a certain, though not 
always reliable, guarantee that such measures will be infroduced 
only when they are to the advantage of the vast majority; 
whereas when commercial and i^.dustrial policy are in the hands 
of a priwleged minority there is a strong presipjiption to the 
contrary. 

It may also be observed that a restriction of free exchange, 
of freedom to enter into labour agreements and of thp right to 
free disposal of properly — either by means of government 
intervention or by mutual agreement between buyers and sellers, 
employers and employees, etc. — ^is nevertheless a retrograde step, 
in so far as it usually tends to reduce the sum total of the means 
of satisfaction physically attainable — even if, under certain 
circumstances, it may lead to a socially more desirable distribution. 
We shall return to this important ' and difficult question at 
a later stage (p. 142 seq.). 

In a word, free exchange in economics may be compared 
to the method of “trusting to nature” in medicine— when 
the doctor really does nothing, but leaves nature to effect its 
own cure. The term "physiocracy ” means precisely this. In 
a state of perfect health, which corresponds to a system of 
economic equably, this is certainly the only correct treatment. 
Even in ill-health it certainly has a great advantage over bad 
treatment and dubious medicines. On the other hand, it cannot 
compare with a really scientific treatment which assists nature 
in a reasonable manner. And, in the last resort, the effects of 
even the most brilliant cure cannot be compared with those of 
rational hygiene, which aims at preventing disease and preserving 
health The application of the first part of the simile should be 
clear from what has been said; the latter will be elucidated 
when we come to deal with the social section of political economy. 

In his last work, the Manud cCeconomie politique, as well as 
in various earlier essays in the Giornale degli Economisti, Pareto 
returned to a detailed consideration of the problem of the 
" maximum d’ophdlimite ”, as he calls it, which would result from 
free competition. He defines this maximum as the point or 
position, from which it is impossible to move while ensuring a 
gain in utility or ophelimile for all participators in the market. 

With such a definition it is almost self-evident that this 
so-called maximum obtains under free competition, because if, 
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after an exchange is efiected, it were passible by means of a 
furthei series of direct or indirect exchanges to produce an 
additional satisfaction of needs for the participators, then to that 
extent such a continued exchange would doubtless t^e place, 
and the original position could not be one of final egpilibrium. 
The same woul(J,alBO be true of production. As soon as a change 
in production is more profitable fcolh for producers and for their 
customers — or, from one point of view, for oU owners of the 
means Bf production, workers, landowners and capitalists — ^then 
it is difficult to understand why, assuming general mobility, it 
should not happen. But this is not to say that the result of 
production and exchange under free competition will be satis- 
factory from a social point of view or will, even approximately, 
produce the greatest passible social advantage. 

Hence, even in this new guise, Pareto’s doctrine contributes 
nothing. And — what is worse — ^it tends to obscure the fact, 
which we have already pointed out and which we shall develop, 
that social production under free competition (with certain 
reservations) does really lead to a maximization, in the usual 
and proper sense, of the means of satisfying human wants. In 
this respect, therefore, and of course disregarding the distribu- 
tion of the product, it achieves as much, or almost as much, as 
WB can imagine under rationally organized production in a 
collectivist society. 


6. Pricing under Imperfect Competition 
A. Joint Supply and Joint Demand 

We must now give an account of the principal oases in 
which perfect competition between the holders of a particular 
commodity does not exist, either because of natural circumstances 
or legislative regulation ; and of the effect on pricing of suoh 
restrictions. We may begin with the case already mentioned, 
in which two commodities are boimd together, either on the 
demand side (where the consumption of a certain quantity of 
one is a necessary condition for the consumption of a certain 
quantity of the other) ; or on the supply side (where the technical 
conditions of production are such that the one must always 
be produced simultaneously with the other in more or less 
definite proportions). The former, which Marshall called joint 
demand, may, however, without difficulty be treated as a special 
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case of the laws governing market prices which we have already 
formulated ; and may, therefore, be passed over. Weft-known 
examples of such a demand occur in the case of commodities 
dependent on each other eithet- in consumption or individual 
produotiSn, such as nails and wire ; knives and forks ; lamps, 
wick, and oil ; ink, pens, and paper, etc. Becai^e of this relation’ 
the consumption of ink depends in a much higher degree on the 
price of writing paper and postage than, on the aotnal price of 
ink — and so on. Actually, as we have already observed, nearly 
all demand is joint in the sense that different commodities affect 
each other and are therefore, to some extent, mutually conditioned. 
That they should bo demanded in absolutely fixed proportions 
may be regarded as a special case, which is of minor importance. 

•The second group of phenomena, which has been called 
(also by Jlarshall) joint supply, really belongs to the theory of 
production, and the regulation of exchange values under the 
influence of production, which we have still to describe. Bui 
it seems to be desirable to touch upon this question here 
because the related phenomena have been taken by some 
economists as a pretext for an attack on the whole dassioal 
theory of exchange — ^not so much with the object of criticizing 
it in the manner we have done in the preceding pages, but of 
replacing it by a very peculiar theory of pricing, which has 
never been very clearly formulated. Thus, the series of supposedly 
new price categories, which P. Neumann set up in his articles 
on value and price, in Sohonberg’s Handhucli, are really nothing 
but various examples of joint supply. If, before the advent of 
lifts, town flats commanded a lower price the higher up they 
were, then aceording to Neumaim this would constitute an 
exception to the principle that prices must correspond to costs 
of production. Costs of production, he says, are higher for the 
upper storeys since, in building them, the material must be 
carried to a greater height, and the weight of these storeys 
renders it necessary to make the supporting walls thicker than 
would otherwise be the case. But the obvious explanation is 
that, in addition to floors, walls, and ceiling, a house must have 
land on which ■to stand and a roof to cover it — of which the 
former, particularly, is usually very epensive to buy (or, as in 
England, to lease). These costs, or the interest on them, must 
be distributed over the rent of all the flats and it is not possible 
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to determine o priori by what principle this should be done. 
As we hhve already indicated in an analogous case, the rent of 
the different flats is simply regulated by demand, that is to say, 
mainly by their respective comfort and suitability for various 
purposes ; os, in the last resort, by their marginal utility. All 
that really mattes is that the total rent should be sufficient to 
pay interest on all the costs of building, including the cost of 
the site. , The high cost of btiildmg sites in towns has led, as is 
well known, to the erection in recent times of lofty steel and glass 
structures on the model of the American skyscrapers ; otherwise 
all buildings would presumably be erected only one or at most 
two storeys high^ — as in country districts. It is the same with 
all other examples adduced by Neumann. As an example of 
joint price ”, he describes how the shares in the cost, which 
are borne by the participants in a common drainage scheme, are 
not proportional to the actual cost of cutting the ditch through 
their respective plots of land. This is true enough up to a point, 
but it is entirely due to the foct that the latter costa cannot 
be ascertained or imputed, for the ditch might have had exactly 
the same length, breadth, and depth, whether one or more of 
the interested parties had participated in the enterprise or not. 
If, on the other hand, the individual costs can be ascertained — 
if, for example, in order to satisfy the wishes of some particular 
landowner, it is necessary to follow an otherwise unnecessarily 
circuitous route in the constroction of the ditch, or if the 
enterprise is involved in other special costs which would not 
otherwise have arisen — then it is clear that these would usually 
have to be defrayed by those who cause them. Usually, however, 
such an imputation of costs is impossible, and in that case there 
is no other way out than to see that the total costs of construction 
correspond to the total contributions and to distribute the latter 
equitably. The generally accepted principle (for example, that 
of the Swedish Ditching Law of 1879) that each shall contribute 
in proportion to the objective utility, i.e. the increase in yield 
or rent which the enterprise brings to him, is by no means the 
only conceivable one — or even the best or most reconcilable with 
economy and justice. If, for example, one of four interested 
parties has gained a capital value of £1,000 and the three 
others only £100 each, whilst the total cost of the enterprise 
was £500, then the first would gain more than any of the 
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others— more than all of them combined— if he paid the whole 
cost himself and the others did not contribute a farthihg. 

In this case unlike the precediug one — ^there is no automatio 
economic law of price formation for it is really a case of 
exohanga Nevertheless the discussion which spripgs from such 
a price-problem is full of interest. An analigons case of the 
widest implications is presented in a field which may at first 
sight seem far removed, namely, in the theory of equity in 
taxation. 

B. Pricing in Retail Trades 

Eetail prices are frequently regarded as exceptions both 
to the law of costs and generally to every rational process of 
price formation, which is all the more remarkable since these 
prices are the only ones which are of direct interest to the 
consumer and which are directly influenced by consumption. 
Yet the laws of retail prices are perhaps not so difficult to 
ascertain and do not seem, in the main, to depend on any other 
factors than those which we have already treated, except that 
they are more complex and more difficult to unravel. To 
a considerable extent, the apparent divergence of retail prices 
from the law of costs and from wholesale prices is to be regarded 
as an example of the phenomenon of joint suyiply— which we 
have just considered. Unlike the wholesaler, whose general 
costs for his whole business constitute only a small part of his 
annual turnover, the retailer’s general costs for premises, heating, 
lifting, advertisement, wages for his assistants and for his own 
labour, etc., ore very considerable. The first item in particular 
assumes large proportions since, for the convenience of his 
customers and for purposes of odvertiBement he must seek 
to acquire business premises which are as central as possible. 
What proportion of these general costs shall be apportioned 
to each parcel of goods, over and above the purchase or wholesale 
price, cannot be determined a priori, but depends upon 
a number of variable circumstances. It is of great importance 
in this connection that certain kinds of goods require much 
more ea^rt knowledge for their valuation than others ; the latter, 
such as sugar, flour, etc., the quality of which anybody can easily 
judge, yield, if I am not mistaken, a comparatively small profit. 



THEORY OF VALUE 


87 


With the former goods, on the other hand, the buyer, if he is 
not exoiptional in possessing such knowledge, will, in order not 
to be sold inferior goods, deal with a seller in whom he has 
confidence. The service which the retailer thus renders him is 
that of an gspert buyer, and the customer quite reasonably 
has to pay him*!» relatively higher price. 

The desire for stable retail prices must also be taken into 
account,. For many customers it is of great importance to be 
able to determine their household expenses well in advance. 
Retailers, who usually have a fixed circle of customers, therefore 
endeavour to afioid this advantage of approximately fixed prices, 
which they calculate so that the profit and loss of good and bad 
times to some extent cancel out. Naturally, greater and more 
permanent variations in wholesale prices are ultimately reflected 
in retail prices — though, as a rule, later and in a modified form — 
just as a thermometer buried deep in the ground responds 
slowly to changes of temperature on the surface.* 

In conclusion, we should not forget that practically every 
retailer possesses, within his immediate circle, what we may coll 
an actual sales monopoly, even if, as we shall soon see, it is 
based only on the ignorance and lack of organization of the 
buyers. He cannot, of course, like a true monopolist, raise 
prices at will — only in places remote from trade centres can 
a considerable local rise in prices occur — but if he maintains 
the same prices and qualities as bis competitors, he can almost 
always count upon his immediate neighbourhood for customers. 
The result is not infrequently an excess of retailers, apparently 
for the convenience, but really to the injury, of the consumers. 
H, for example, two shops of the same kind are situated at 

* In an essay in Elsm. Tidskrift, October, 1008, and also in bis worb. 
Den elconomiela fordetningen oeh Kritema, Brook baa soogbt to prove that the 
above conception of the relation between retail and wbolesalo prices is not 
correct. Hetail prices, in lus view, show a strong tendonoy to follow wbolesalo 
prices upwards, bat very little tendency to follow them doumivards. The 
statistics (from America) on which Brock bases this assertion would seem to 
show merely that of recent years retail prices have, on the whole, risen as 
compared vrith wholesale prices ; a fact which, owing to the great relative 
increase of retailers, is in itself probable and is quite in accordance with what 
we are about to say. As a general doctrine. Brock’s view (and that of Loxio 
and others) is clearly absurd ; it would imply that retail prices would diverge 
more and moro from wholesale prices at each cyclical fluctuation — which 
would lead to absurd consequences. Obviously, we do not attribute any 
altruistio motives to retailers when we speak of their endeavour to keep prices 
as steady as possible for thmr customers’ convenience. It Is well understood 
that it is in the interest of every business man to satisfy his oustomeis. 
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different ends of tlie same street, it would be natural that their 
respective markets would meet in the middle of thd* street. 
Now if a new shop of the same Hnd is opened in the middle 
of the street each of the others will, sooner or later, lose some 
of its ouBtpmers to the new shop, since the people Jiving round 
the middle of the street believe that if they get 4he same goods 
at the same price they are saving time and trouble by making 
their purchases at the nearest shop. In this, however, Jhey are 
mistaken, for the ordinal shops which have now lost some of 
their customers without being able to reduce their overhead 
expenses to a corresponding degree, will gradually be compelled 
to raise their prices — and the same applies to the new competitors 
who have been obliged from the beginning to content themselves 
with a smaller turnover. This should explain the observation 
which is said to have been made on the abolition of the oetm 
— the tax on the entry of goods into a town, common on the 
continent — ^that the expected reduction in prices never took 
place, though the number of retailers considerably increased. 
The correct remedy, unless one of the competitors (such as a great 
store) manages to overshadow all tire others, is clearly the 
formation of some form of organization among buyers. But so 
long as such an association does not exist — and between persons 
in different positions in life and without more intimate bonds 
it is extremely diflSoult to establish — the anomaly must remain 
that competition may sometimes raise prices instead of always 
lowering them, as one would expect. 

0. Monopoly Prices 

A still more pronounced divergence from the formation 
of prices under free competition is provided by monopoly prices 
proper. Monopoly involves the absence of competition, either 
absolute for a certain class of goods, such as a state fiscal 
monopoly (of liquor, tobacco, salt, etc.), patents of industrial 
inventions, etc. ; or only relative, in a definite geographical 
area and within certain price limits. Every limitation of supply 
or of productive power does not necessarily create a monopoly 
—for in that case every price would, strictly speaking, be 
a monopoly price, since none but free goods occur in unlimited 
quantities. i^The ownership of land, for example, is certainly 
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tlie privilege of a more or less limited class, but so long as active 
competition exists between, landowners, this possession is not 
a monopoly and does not lead to monopoly prices for tbe product 
of agriculture, either individual or collective. Tbe difference 
lies in tbe fact that a commodity or factor of production, whose 
supply is limita?, but which is not the subject of a real monopoly, 
is ofiered as a ishole at the price it can fetch, or at any rate 
up to the point at which the owners themselves prefer to retain 
it for their own use. The monopolist, on the other hand, 
artificially restricts the available market supplies of the 
commodity or factor of production in his possession. His supply 
is not regulated by the coincidence of marginal utility and 
price. If, indeed, it should happen that he were to offer the 
whole of his stock of goods or means of production, up to the 
limit determined by this condition, he might nominally Sace 
a monopoly, but the price would not be monopolistioally 
determined, but would follow the ordinary laws of supply and 
demand. Els profit would then depend solely upon the natural 
scarcity of the commodity. Frequently, however, the monopolist’s 
stocks are unlimited — as in the case of a patent the use of which 
might be extended without, special expense to all consumers 
who would in any way profit by it. But if this is to happen, either 
some customers must pay more than others, or there must be 
a zero price for aU ; i.e. the invention would be on the same 
footing as a free good — ^which is actually the case when patent 
rights run out. 'Ehe high price of patented goods is therefore 
due exclusively to an artificial restriction of output, as Adam 
Smith remarked. 

In exceptional cases, as has been said, competitive prices 
may prevail under an actual monopoly. Thus the Standard Oil 
Company of America, which has absorbed practically all the 
petroleum refineries of the U.SA., fixes its prices, by measuring 
the yield of the wells during the preceding days or weeks, at 
the level at which consumption is expected exactly to equal 
production. Generally speaking, in a case of this kind, it would 
often be possible to obtain a larger profit— perhaps a much 
larger profit — ^if the price were raised, in spite of the fact that 
this would reduce consumption. But in that case, the wells 
already opened would have to be partially closed down, or 
their contents allowed to run to waste — which would presumably 



90 LECTURES ON POLITICAL BCONOJIT 

cause dissatisfaction among the public, and might lead to the 
intervention of the authorities. < 

If no such considerations exist, it will be to the advantaoe 
of the monopolist to fix his prices so high that he will obtain 
the maximum net profit. Every rise in price cauf.es, we may 
assume, a falling off in demand. But so long ss the falling off 
in demand is less than proportionate to the increased profit per 
unit of the commodity resulting from the higher price, ijhe total 
net profit (the product of these) will increase. But when the 
decrease in sales is more than proportionate to the increased profit 
per unit, any further increase in price will be disadvantageous. 
The ideal monopoly price is thus to be found precisely at the 
meeting point of both these tendencies — ^the point at which 
demand is reduced in the same proportion ns the net profit is 
increased in consequence of the higher price. 

We shall endeavour to represent the position by an 
arithmetical example in tabular form. Suppose that 
a monopolized commodity costa the monopolist £2 a unit 
to manufacture. And assume for the sake of simplicity 
that the relation between price and sales is such that, with 
a price of £12, 1,000 will be sold in a unit of time ; and 
that every increase or decrease in price by £1 causes a decrease 
or increase in sales by exactly 100 units. We may then set out 
the following table : — 


8cH\ng Price. 

CosUt. 

Profit ver Vmi. 

Turnover, 

Total J^el Profit, 

£ 

£ 

£ 

Pieces. 

£ 

22 

2 

20 


— 

20 

2 

18 

200 

— 

18 

2 

16 

400 

3,600 

16 

2 

14 

GOO 

6,400 

U 

2 

12 

800 

8,400 

13 

2 

11 

eoo 

9,600 

12 

2 

10 

1,000 

10,000 

11 

2 

9 

1,100 

0,900 

10 

2 

S 

1,200 

9,600 

8 

2 

6 

1,400 

8,400 

6 

2 

4 

!,G00 

6,400 

4 

2 

2 

1,600 

3,600 

2 

2 

— 

2,000 

— 

In ttis 

casO} a 

price of £12 

is, therefore, the most 

. « . t nt. tt 1-^ 


advantageous to the monopolist. He would get less profit if he 
either raised or lowered the price. 

If is easy to represent the fundamental features of 
monppolistio pricing graphically, or algebraically. If we mark 
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off tte various xmit prices, p on the horizontal axis and the 
corr^ponding quantities y, sold per unit of time, on the vertical 
axis, ^en the loons of these points mil generally describe a curve 
y =f(p). The rectangle y.p represents the gross receipts, and 
that par^ which lies to the right of a line at the distance a from 
the verticaL^xis — where o is the umt cost of production, i.e. 
y(j> — a) represents the net profit. 

The expresrion is maximized when its first derivative with 
respdbt to p is zero. We thus obtain 

(P -«)/'(?) +/(P) = 0. 

a condition which is satisfied, as will easily be seen, when that 
part of the tangent to the curve which lies between the above- 
mentioned vertical line and the horizontal axis is bisected at the 
point of contact. If y —fip) is a straight line, as with our figures, 
we have simply to take half the Tnaximmii net price, where sales 
will be half the maximum which can be marketed without a loss. 
Other questions relating to monopoly prices are similarly capable 
of an easy mathematical solution. Thus, inter alia, there can be 
deduced from these figures, or formnlie, answers to such questions 
as the various influences of general and special costs, various 
forms of taxation, etc., comddered on p. 73. 

It is important to note that the amount of overhead costs 
(i.e. costs which remain constant whether output is large or 
small) has no influence whatever upon the level of the most 
advantageous monopoly price. Whether, for example, a private 
railway company has to pay a large or a small amount of interest 
on the capital invested in construction, the height of its charges 
cannot be affected, so long as these are fixed on the principle of 
maxitminn net profit. This is obvious : if, in the table, p. 90, 
we deduct a fixed amount per unit of lime (say £1,000) from 
the monopolist’s net profit, then all the figures in the right-hand 
column will be reduced by 1,000. Obviously, even after this 
reduction, the previous maximum profit would still be 
a maximum ; so that the most advantageous selling price 
would still be exactly £12. It is evident that this would 
still apply if, for any reason (say income tax), the net profit were 
reduced in proportion to its size — and even if the deduction 
(as in the case of progressive income tax) increases more than 
proportionately to net profit, so long as the rate of progression 
is such that the residue (after deduction) continues to increase 
wherever the profit (before deduction) would have increased. 
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But different considerations apply in the case of prime 
costs — ^which increase witli the output. For the sake of sinfplicity 
we ■will assume that the increase of costs is exactly preportional, 
so that every ne'w unit of commodity increases costs by as much 
as the preesding -unit ; and so on. If, for any reason, the cost 

9 r 




Price. 
Pro. 6. 


of a unit now increases— as for example by reason of a consump- 
tion tax, or excise duty on the quantity manufactured or offered 
for sale— then in our table the net profit per imt will be reduo^ 
by the amount of the additional cost, and it is obvious that tHs 
will cause the monopolist to raise his price in order to obtain 
the rva-nTTmTo total profit.' The increase will not be as great 


93 


THEORY OE-YALHE 

as the additional costs of production but risunlly less. With 
a simjHe linear law of demand (on which our table is based), 
the most advantageous increase in the monopoly price would 
be exactly half the increased cost per unit, so that if, for example, 
the increase were £2 and the monopolist’s cost of •production 
were thus to Tfecome £4 per unit, the best selling price would 
be £13. 

Tl*ese propositions, which arc due originally to Cournot,* 
but have been developed subsequently by Pantaleoni, Marshall, 
Edgeworth, and others, are of great interest both for the theory 
of taxation and for the solution of the pressing problem — which 
is daily becoming more important — of a rational regulation of 
industrial monopolies, whether legal or merely ic facto. 

The mathematical treatment of monopoly profits and their 
taxation abounds in interesting and often very surprising features. 
Suppose, for example, that a railway company which has a 
monopoly in passenger tralHc, with only two classes, second and 
third, is taxed on the basis of tho number of second class tichets 
sold. Who would suppose, at first sight, that this taxation might 
make it economically advantageous for the company to reduce 
the price of both second and third class tickets 1 And yet Edge- 
worth has fully proved - that, on certain assumptions, this can 
bo the case. 

This con, if necessary, be understood without tho use of 
higher mathematics. For the sake of simplicity wc shall assume 
' — an assumption very far removed from reality — that cctcrfs 
paribus the number of second class passengers is determined 
exclusively by tho price difference between the two classes ; in 
other words, the passengers would travel in any case, though 
tho difference in price decides whether they will travel second 
or third class. In such a case it is in tho interest of the railway 
company to increase this difference in order to force some 
passengers to go over from second class to third class — and 
thereby save in taxation. That this can always happen without 
a corresponding reduction in tho total revenue is implied in tho 
very concept of maximization — nt least in most cases. A slight 
change in the most advantageous prico combination produces a 
relatively very small reduction in traffic revenue, whereas tho 

* See Principles mathimati^es de la Ihioric des riehesscs. This work was 
first published in 1838, but was not gcncraiiy known until muoh later. 
Translations into lUngliBh and various other lan^agcs oro now available. 

* Papers relating to Political Economy, vol. i, pp. 143-151, and Economic 
Journal. 1889, p. 280. 
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corresponding saving in taxation is considerable. Now a given 
increase in the price difference can be brought about fa three 
different TOiyB : — 

(а) by a moderate increase in second class fares and a 

reduction in third class fares ; ^ 

(б) by a greater increase of the former and'S! slight increase 
(or, at any rate, no reduction) in the latter ; and 

(c) by a slight reduction (or, at any rate, no increase) in 
second class fares and a greater reduction in third class fares. 

By all three methods the railway company makes an equal saving 
in taxation. It remains an open question, therefore, which of the 
three will produce the least decrease in the traffic revenue. As a 
rule it would be the first method, but in special cases the second 
and even the third may bo preferred, in that order. 

Thus, if second class traffic is very considerable and third 
class traffic not particularly elastic, it may happen that the most 
profitable course would be to increase both fares (although, apart 
from taxation, this increase must always reduce the traffic revenue, 
since it alters the combination of prices existing before the imposi- 
tion of the tax, whioh must be assumed to be, in those circumstances, 
the most advantageous) . But if third class traffic is very elastic — 
so that reduced fares would attract a number of new passengers 
(to the third class) — and the second class traffic is not very great, 
then, however paradoxical it may at first sight appear, the last 
of the three methods will be the most advantageous to the railway 
company. 

Alternatively, we might approach the problem in the following 
way. Let us draw up a series of combinations of prices whioh, 
apart from taxation, would yield the company a certain given net 
income slightly lees than the maximum. Geometrically, this 
series could be represented by a closed curve (roughly elliptical 
in shape) enclosing the maximum point ; wo have then to find 
the point on this curve at which the difference between the 
co-o^nates (the difference between second and third class fares, 
and consequently the saving in taxation) is a maximum. This 
point is clearly the point of contact of the upper of the two tangents 
to the curve whioh make an angle of 45° with the axes (of. Kg. 7). 
The same construction may then be repeated with a succession 
of new curves (new series of price combinations) the process being 
continued so long as the saving in taxation increases more than 
the traffic revenue decreases. If the maximum point is taken as 
the origin (with the direction of the axes retained) it will easily 
be seen that the new point of equilibrium may be situated in the 
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first, second, or tlird quadrant — but of course never in the fourth 
— according to the form and position of the curves, of which 
nothing is previously known. 

It must, however, not be overlooked that the study of 
monopoly j^peculiarly liable to be disturbed by great fiifferenoes 
between “ theory ” and “ practice ” ; and that for many reasons: 



BD = „ n „ 
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The monopolist is not obliged to keep so close a watch on prices 
as a seUer or producer working under free competition, especially 
since most monopolies are in the hands of great companies, or 
corporations, or States, and are managed by salaried officials 
who are usually much more anxious to avoid loss by incautious 
experiments than to increase their profits. Another circumstance, 
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which shoijld not be oveilooked, is that the growth or decline 
of net profit in the inunediate nei^bourhood of the theojetioaUv 
most advantageous selling price is very small. This feature is 
common to aU real maximization, and we may easily convince 
ourselves Bf its correctness here by reference to the aiiove table.' 
It is, therefore, largely a matter of indifierence to the monopolist 
whether his price is a little above or a little below that which 
is theoretically the beat — however important the matter may 
he to the consumer. 

Einally, it may be pointed out that the sharp distinction 
between monopoly prices and competitive prices which we (in 
common with other economists) have drawn here scarcely ever 
exists in reality. Not infrequently, two or more monopolists 
in the same branch of production, or in closely-related branches 
(e.g. owners of various patents in the same industry) actually 
compete with each other.^ We have already pointed out that 
there also exists in the ordinary free competitive market a sort 
of monopoly for each individual producer, and even for every 
consumer — dependent upon their various geographicdl positions 
relatively to each other and to the centres of business activity, 
with consequently differing transport costs. But economic theory 
has paid very little attention to this aspect of the problem of 
pricing,® 

If there are two equally powerful monopolists is the same 
branch of production then, if they operate independently, they will 
doubtless depress prices, but, as Cournot observes, only up to a 
certain limit — ^namely, the point at which each obtains the 
Tnn.YiTnnm profit, under the assumption that the other neither 
increases nor decreases his output beyond that limit. This new 
' equilibrium position can be determined without difficulty, if o 
is the cost of production, by the equation 

2[p — a) .ftp) -f /(p) = 0, 

where p is the common selling price and /(p) the combined sales 
of the two monopolists. The tangent referred to above (Eig. 7) 
will be divided at a point one-third of the way along it, and in our 
table (p. 90) the selling price would be reduced to £(2 X 20) 

' Cf. also my Fimnetheoretieebe Vniersuchungen, p.l2, et seg. 

® The theory of pricing under “ duopoly ” or ** polypoly ”, as they were 
formerly called, was developad by Cournot (see below) and deaerves attenuon. 

V A. Weber’s Her ^niort der Indmtrie may be described as such an 
otitGQXpli • 
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= £8.67 a Tinit witli a total sale of 1,333 units — or 
666 ta 667 for eaoli monopolist. In the same 'way, if there are 
three or more monopolists, the price "will fall further, until it 
finally sinks to the hare cost of production (p = u) as in free 
competition. The public ■will, therefore, gain by the competition 
of the mTOopolists, but the monopoUsts will lose, fiieir own 
interests compel them to combine and divide the profits — in 
which case monopoly prices and sales will again be the same as 
when there is a single monopolist.' 


7. Pricing under the Influence of Production 
Tranritioji to Part III 

Although hitherto our purpose has been to describe the 
origin of market prices, on the assumption that goods esdst in 
given quantities for a certain consumption period, yet we have 
on several occasions touched upon the effects of production on 
pricing ; or rather on their influence on one another. IVe shall 
now concern ourselves directly vrith this problem, and shall 
consider it in detail in the next section. The older economists 
drew a distinction between market price, regulated solely by 
demand and supply, and “natural price’’, about which the 
market price always oscillated, and which is itself deter mine d 
by the cost of production of the commodity. In actual fact, the 
formation of prices is essentially the same in both cases, except 
that the relation between supply and demand, efEective on the 
market, is replaced in the latter case by the relation between 
production and consumption. If price equilibrium in the market 
demands equality of supply and demand, then in the long run 
the prices of 'the various commodities will be stationoiy at, or 

1 Edgeworth, In his ilalhemalical Psychics (1385) and in an essay in tho 
Qiomale dtgli EconomUli, 18^^ (and also the inathcmatician, Bertrand, in the 
Journal des SavantSf 1883), criticized (Tonmot^s reasoning, but, in my opinion, 
on insufficient grounds. It is certainly true that tho problem, as Edgeworth 
says, will to some extent be indeterminate in the cose of two, or generally 
of a limited number of monopolists, whether in the same or in different branches 
of production. But Cournot's further assumption, quoted above, seems to mo 
much more reasonable than the one selected by Bertrand and Edgeworth. 
The latter involves the assumption that each monopolist aims at the maximum 
net profit on condition that the other does not change his price — an assumption 
which seems to me quite unjuBtifiablo where they both produce the same 
commodity. [Seo ^^cksell’s review {EGOiwmisk Tidskrift, 1925) of 
Professor A. L. Bowley’s Mathematical Oroundivork of .E>^nomtc« ; a German 
translation of this review subsequently appeared in tho Arehiv filr SoziaU 
uissenschafi, 1927.] 


s 
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oscillate about, the point of equilibrium between production and 
consumption — ^in other words the point where prodvcti^ exaokj 
covers consumption. We may add, in passing, that this simple 
relation is all too often overlooked as, for example, when we 
■ speak of « permanent over-production or under-oogiumption of 
some, or even all, commodities. If this means, that production 
permanently exceeds consumption — and what else can it mean ? 
—then it is manifestly absurd. After aU, the oapac% of our 
warehouses is limited 1 

If it were true that the manufacture of a commodity always 
required a certain definite quantity of each factor of production 
(i.e. a certain quantity of homogeneous labour, a certain area 
of land of given physical properties and finally a certain use, 
and corresponding using-up of capital goods — ^factories, railway 
material, ships, tools, machinery, etc.), and that production did 
not require any time (or, more correctly, that the time actually 
required need only be regarded, economically speaking, as 
quantities of services of labour and land, which could just as 
well be supposed to be applied simultaneously as successively) 
then we should have every reason to agree with Walras’ assertion 
that the determination of prices, taking production into account, 
constitutes essentially the same problem as the formation of 
prices in the market ; or is, as it were, only a variant of it. 
Anyone who demands a given quantity of a given commodity 
will implicilly demand a given determinate amount of each of 
the factors required for the production of that commodity. 
On the other hand, each owner of these factors — ^the labourer, 
the landowner, and the capitalist — ofiers a certain quantity, the 
amount of which depends ceteris paribus partly on the market 
price (i.e. on the rate of wages, rent and interest, etc.) and 
partly on the prices of the goods which the owners of the factors 
wish to acquire in return. Or, in accordance with what we have 
already said, we may regard the problem from a somewhat 
different point of view ; the owner of a factor of production 
has himself a certain direct use for it, so that what he wishes 
to retain for himself may be regarded as his contribution to the 
general demand for that factor. The supply must then be 
regarded not as the amount which he and other owners ofier, 
but as the whole quantity in existence — for example, in the 
case of laboiu, the whole twenty-four hours of the day— which 
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—rightly or wrongly so oalled— of the Western States of America 
or in the practice, common in Sweden, of burning off rjeodland 
in order to secure arable land) or else by a highly developed 
intensive cultivation as in China, Belgium, and the plains of Lom- 
bardy. But, even in manufacturing industry, the vaj&us factors 
of production, such as human labour and maahsneiy, may be 
substituted for each other to almost any extent. That is to say, 
direct human labour is replaced by natural forces (in oomhination 
with the employment of capital) and vice versa. A further 
factor, which at bottom has a close connection with the above, 
is that the time-element in production, so far from being a matter 
of indifference from the economic point of view, is of the very 
greatest importance. We cannot — at least in the last analysis — 
conceive the commodity market, on the one hand, and the market 
for factors of production or productive services, on the other, 
as lying alongside one another, so that they could theoretically 
be regarded as one. In point of time the latter always precedes 
the former, and this oiroumstance — as we can easily understand 
a priori, and as we shall show in more detail soon — ^is of the 
greatest importance in actual pricing. Before we can hope 
for a final solution of the pricing problem we must first consider 
both sides of it more carefully : the ability of the different 
factors of production to replace each other, and the time-element 
— or, what amounts to the same thing, the economic significance 
of capital. We shall consider these matters in the nojct part and 
shall, at the same time, endeavour to solve the problem of 
distribution under free competition — a problem which would 
already be solved if the shares of labour, land) and capital could 
be determined as simply ns has been indicated above. That such 
is not the case, and that the time-element plays a decisive part 
in distribution, and especially in the determination of wages, 
was what John Stuart Mill wished to express by his statement, 
‘•‘Demand for .commodities is not demand for labour” — 
a statement which, though fundamentally correct, has been 
widely challenged and frequently misunderstood. 



PAET II 

THE TfiAjBY OF PRODUCTION AND DISTRIBUTION 

jcjiBLiO^RAPHY. — ^Ttere still exists no exhaustive presentation of 
this subject on modern lines ; at least, not in an elementary 
form. Walras in his Blements once and for all correctly formu- 
lated the solution to the problems of production, distribution, 
and exchange as a whole, but his treatment of the economic 
function of capital is hardly ^tisfactory. B6hm-Bawerk, on 
the other hand, whose work Kaptial und Kapilalzin^^—an.dL 
especially its latter part. Positive Theorie des Kapitals ^ — ^is 
the chief source for the modern theory of capital, did not concern 
himself with the synthetic treatment of the problem of produc- 
tion and distribution as a whole. An attempt to combine the 
work of both these writers into a single whole is to be found 
in my essay, t^ber Wert, Kaptial ttnd JRenie ; and also in the 
elegant but unfortunately unfinished articles of Enrico Barone, 
** Studi sulla Distribusione ” (Cftomale d^li Bconomisti, 1896). 
P. H. Wioksteed^s succinct Co-ordinatton of the Laws of Distribu- 
tion ^ (London, 1894) is interesting and rich in ideas — but not 
easy to read. Jevons’ Theory of Political Economy contains 
many instructive, though scattered, remarks on production. 
The most exhaustive treatment of the subject in English, 
from the modern point of view, is to be found in Marshall’s 
Principles of Economics, an abridgment of which was published 
under the title Elements of Economics of Industry. 

An original writer, unfortunately to a large extent self- 
taught, is the German, ESertz, who in several works (of which 
the earliest is contemporary with the Positive Theorie des 
KapitaU) develops views similar to those of Bohm-Bawerk ; 
they are often very well stated. 

We have hitherto examined, as far as it bas been possible 
to do, the process of valuation of the material objects or direct 

^ \Ca;pHal and Inlerest.} 

* [PosiVfre Theory of CapUal.'\ 

* [This is now published in the series of Scarce Tracts, publi^ed by the 
Dondon School of Economics.] 

* In his magnum opus. The Common Sense of Political Economy, he declared 
—for reasons difficolt to understand — ^that he desired to withdraw this 
work. He devotes a chapter to the subject in the Common Sense which does 
not cover the same ground. 
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personal services witli which we satisfy oni needs. We shall 
now consider how the available stocks of goods (and, •'strictly 
speaking, personal services also, in so far as the supply of services 
presuppo^s a supply of consumable goods) are Maintained, 
renewed, and replaced. In other words, we shall now consider 
production. * 

As has already been indicated, the problem of va^ and 

A'p/tTtanrrana'nTtof'.Vto ATiallira/xInAi? i_ 


paid to production. Production, on the other hand, as it actually 
takes place, cannot he understood except in association with the 
laws of exchange and exchange value. In reality, exchange, 
and consequently valuation, enter into all production. Even 
in an individual’s production with his own resources for his own 
needs there is always, at least in the wider sense of the word, 
an exchange (or choice) ; the resources can be used eiiher in 
direct consumption or in indirect consumption — ^through the 
medium of production. Thus, for example, anyone who has 
labour available, so long as he is a free human being, has the 
choice of using his working hours either for rest or diversion, 
or for productive employment in the ordinary sense. The element 
of exchange naturally appears even more clearly in production 
which is carried on in association with outside labour or other 
factors ; or when the product is intended for consumption by 
others, as is the case nowadays with the vast majority of goods 
produced. In the former case, there is, of course, a direct exchange 
of factors of production — land, labour, and capital — against 
their necessary remuneration — wages, rent, and interest. In the 
latter case, production proceeds with constant reference not only 
to the volume of the output which can be obtained, but also to 
the exchange value anticipated or already determined on the 
market. In the majority of practical cases, both of these 
considerations are present. 

Production and exchange can only be separated by a process 
of abstraction ; but such abstractaon is an invaluable aid in the 
survey and examination of what at first sight appear to be hope- 
lessly complicated phenomena. Eor this reason, we have hitherto 
assumed, in our examination of the principles governing market 
values, that the supplies in the market to meet the needs of 
consumers in a given period are' given in advance ; ^though, 
naturally, these supplies ate continuously afieoted in reality 
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by new production — especially in modem times with highly 
develop^d oommnnicationB. In the same way we can, and shall 
for a wnile, in oui treatment of production and distribution, 
ignore ii\c}umges in the exchange value of goods which are 
constantly Drought about by relative changes in p'loduotion 
and consumpfidu. In other words, we assume, in the first 
instihme, that for the society in question these exchange values 
are given — as they approximately are in reality for every 
individual producer, in his relation to the market as a whole. 
A concrete case of this Mud would arise if a country or some 
smaller area produced only one or a very few staple commodities 
and imported everything else it required ; so that all exchange 
values could be assumed to be determined in advance by the 
market of some larger area, or even the world market. 

For a first approximation, we may also introduce another 
important simplification. As we have already said, every owner 
of a factor of production can choose between two methods of 
employing it : directly or in the service of production. Even if 
the relative exchange values of goods are given in advance, the 
need will constantly arise for the individual to weigh up against 
one another, on the one hand, the goods which he obtains, or 
can obtain, in return for his productive services and, on the other 
hand, the enjoyment he obtains from being able to dispose of 
them freely on his own account ; as, for example, by having 
more leisure. We shall, however, assume for the present that 
the utility of the various factors of production, after a certain 
amount has been set aside for the owner’s direct consumption, 
becomes so insignificant for this purpose that it need not be 
taken into account in comparison with the indirect utilil^ 
derived from their productive employment. And this assumption 
may be made without danger in the case of several factors of 
production. Private owners of building sites in cities do not 
usually leave any part unoccupied in order to retain it as 
a promenade ground. No landowner — unless he were a veiy 
exceptional person — would allow arable land to lie waste or 
would use it as a hunting ground. Still less has the owner of 
capital any choice in this respect ; in order to obtain any yield 
from his capital he must employ it productively or, what generally 
amounts to the same thing, lend it to someone else. The personal, 
unproductive use of capital would almost necessarily be 
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tantamount to its partial destruction. Dwelling-houses 
occupied by the owner constitute no exception to thisOule, for 
the only possible productive use for such capital g^s is that 
they should be occupied as dwellings. / 

Hence it is approximately true of land and capital— that 
is to say, of the capital existing at any given m'oriient of time— 
that they enter as a whole into production. On the oth^hand, 
we cannot reasonably say the same thing about labour; It is 
a physical impossibility to work regularly for the whole 
twenty-four hours of the day, and even if working hours were 
limited to the maximum time which can be devoted to work 
in the long run, the labourer’s position would still be so miserable 
that only the most acute necessity would keep him from 
converting a little of his working time to leisure purposes. 
To the older economists, who generally held that the natural 
and average wages of labour exactly corresponded to the 
minimum of subsistence of the labourer and his family, it was 
natural to regard individual labour and hours of labour as a fixed 
and definite quantity, the limits of which were set only by the 
physical powers of the labourer. It is characteristic that when 
Adam Smith discusses the problem whether labourers are likely 
to respond to a rise in wages, by devoting more time to leisure 
he only does so in order to absolve them icom this 
charge. Nowadays, when wages have fortunately risen some- 
what above the subsistence level and when the limitation 
of working hours in order to give the worker an opportunity 
for educational and cultural activities has become one of 
the most eagerly sought objectives, especially , on the part 
of the workers, this assumption is no longer permissible. 
Our use of it here will be only provisional, in order to simplify 
the argument. We must also remember that, in certain 
occupations (particularly the manufacturing industries), the 
amount of time devoted to production (especially the length 
of the working day) is largely determined independently of the 
individual worker, by ooUertive agreements — ^which may be 
denounced collectively, but not individually, excepting in so far 
os an individual may occasionally " take a day off ”. 

We also ignore here the practically very important 
ciccumstonoe that the mental and physical health and strength 
of the worker, and consequently the efiucienoy of labour, ore 
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largely dependent on the rrages received and, within certain 
limits, I'fee and fall with the wage. 

ChaJlges in the supply of labour due to movements of 
populatioi^natural increase, emigration, immigration-j-are quite 
different in kind from these and may be disregarded here. For 
the most pai^they are due to other than purely economic causes 
andV^y rarely do they cause the supply of labour available 
at a given moment, or in the near future, either to increase 
or decrease. 

In the long run, of course, not only the total supply of 
labour, but also that of capital, and indeed of land also — or at 
any rate the available supply — will be subject to more or less 
extensive changes. The same is also true of labour on the 
qualitative side, in so far as changes in the manner of living, 
improved education, and upbringing may cause considerable 
changes in the efficiency of the available supply of labour. In 
a complete analysis of economic phenomena, these changes must 
of course be duly noted ; for the moment, however, we shall 
content ourselves with what has been called the static aspect of 
the problem of equilibrium, i.e. the conditions necessary for the 
maintenance, or the periodio renewal, of a stationary state of 
economic relations. 

If the country or area which was mentioned above were 
a unified economic unit, in which everything was produced and 
exchanged with the outside world on common account, the 
whole problem of production would be a purely technical one. 
Given the supply of factors, it would merely be a question of 
maximizing the production of the paitioulor commodity produced 
by the country. If several commodities were produced — all of 
which were, in some measure, sold abroad at given prices — ^the 
object would be to maximize exchange mine. Again, the 
distribution, whether of the direct output or of its equivalent 
obtained by exchange, would be an independent question and 
would be regulated by other than purely economic considerations. 

The problem is different, at least at first sight, when 
production proceeds, as it does in reality, under free competition 
and private enterprise. In this case it is everyone’s business 
to produce, not as much as possible, but as cheaply as possible, 
he. in such a way as to maximize his net profit. Tto again 
depends upon his costa of production or, in other words, on the 
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share of the product demanded by the factors of production. 
It is therefore bound up with the problem of disVibution" 
For example, suppose a man has a large landed estalS, but no 
capital, he were to farm the land without capital— by his 
own labour and that of his family — ^then of course the product, 
relatively to the size of the estate, would be Azfcemely small. 
He therefore borrows capital and employs labour. Bvi ' the 
extent to which he does so obviously depends upon the 
remuneration demanded by capital and labour in the form of 
interest and wages. If he can get both for nothing, or for next 
to nothing, then he will carry on his farming mote intensively, 
using more capital and more labour than he would do if the share 
in the product demanded by capital and labour were so great 
that — as a result of the law of diminishing returns, which we 
shall shortly consider — ^they gradually absorb the whole surplus 
and perhaps leave him almost nothing. Rents would have 
a similar significance to a person who possessed capital, and 
possibly skill at farming, but had insufficient land to be able , 
to make use of them. 

Again, if the producer can choose between the manufacture 
of various kinds of goods — whose market prices are given, but 
whose manufacture demands different proportions of land, labour, 
and capital — ^then it will be his object to select the branch of 
production which is most profitable ; and here again the relative 
levels of rents, wages, and interest will, of course, be decisive. 
Only when, by the influence of supply and demand, these have 
reached such a relative position that two or more of these 
commodities are equally profitable to manufacture, will they 
be simultaneously produced. Lu practice, as we have already 
emphasized, the problems of production and distribution cannot 
be separated, but are essentially one ; production is not 
a technical problem only, but technical and economic at the 
same time. 

Another question of great interest — ^whioh we propose 
to examine later — is whether (as has often been maintained 
by Socialists) collectivist production would, in a physical sense, 
be superior to individualist production — leaving aside the question 
of distribution; or whether we should not, from a technical 
point of view, regard both systems as leading to essentially 
the same result. 
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He agents of pioduotion kave nEvially been divided into 
three main groups — land, labour, and capital — of Tvbicb tbe first 
denotes t* external natural forces at tbe service of man. In 
a narrow^ sense, however, “ land ” may be taken tp include 
only those natural resources which renew themselves continually, 
for the aotuaKifgredients of land (such as clay, ore, peat, coal, 
eto.)^li^o far as they are employed in production and consumption 
have rather the characteristics of capital. By labour, again, we 
mean exclusively human labour, whether manual or mental. 
The concept of capital requires a closer analysis — and we shall 
return to it later. Further, there exist important factors of 
production, essentially of an immaterial kind, which cannot well 
be subsumed under any of these categories, but which axe sm 
generis, even though labour, capital (and land) are required for 
their production. To this class belong technical inventions, so 
long as they are patented or are trade secrets (otherwise they 
become free goods) and also — ^if the term production is taken 
iu the wider sense, to include the distribution and marketing 
of products — ^weU-known trade marks, the goodwill of a business, 
and so on. For the sake of simplicily, however, we will keep 
to the three main groups — especially siuce all the others, strictly 
speaking, presuppose a restriction of free competition. In 
accordance with our usual method we shall postpone discussion of 
the diffic ult problem of capital ; and shall at first concern 
ourselves only with land or natural resources — assumed to 
be in private possession — and human labour ; their co-operation 
in production and their shares in the product, under free 
competition. 

Marshall, in his Principles, has endeavoured to set up a fourth 
class of agents of production, beside land, labour, and capital, 
namely organiealion, to the important functions of which in the 
modem mechanism of production he has devoted several long and 
suggestive chapters of his book. But, however important it may 
be to determine the economic role of intellectual progress and of 
inventions and discoveries (which earlier economists not 
infrequently confused with capital itself), this classification sufiers 
from the iuoouvenienoe that the new agency thus introduced, 
unlike the old, lacks quantilative precision, except in some special 
cases. Such a case would arise when organizing talent or technical 
discovery is incorporated iu certain individuals of outstanding 
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gifts or specialized education. But in that case, “ organization ” 
cannot be distinguished from " labour ” ; it is only a sMoial form 
of labour, and has always been so treated. Further, iffinventions 
exist, like a treasure of new knowledge and experjice which 
by theSf very nature, are accessible to all, then they can only 
acquire economic significance if they are preserved as trade 
secrets or are protected by patents, etc. ; or unless thewiave 
given rise to an actual monopoly for the first user — as ^lappens 
in certain cases in large-scale manufacture. In the contrary case, 
they are to be regarded, as we have said, as free goods — such as 
air, water, simlight, etc. These enhance the whole of production 
and, thereby, celeris paribus, raise human well-being to a higher 
plane, whilst themselves making no claim to a share in the product. 
They have, therefore, no influence on prices. 

It seems to me not altogether impossible that this defect 
in scientific classification is associated with certain somewhat 
hasty conclusions of Marshall which we shall discuss later. 


1. Non-Capitalislio Production 

Let US assume, in the first place, that production is non- 
capitalistic— without implying that there is no capital whatever 
in existence. As a rule, production without the use of any capital 
is impossible, though the most primitive form of production — 
mere collection of wild fruits — ^is a possible exception. Eor our 
purpose it is sufficient to assume that on account of a lack of 
technical knowledge, very little capital can be employed ; but, 
that it is available in such large quantities relatively to the 
state of technical knowledge, that, os a first approximation, 
its share in the product can be ignored. (We shall examine 
later the exact conditions under which this can happen.) We 
might assume, for example, that all production — as was probably 
roughly the case in the earliest agriculture in primitive clearings 
— ^is carried through in the course of a single year, during which 
the few simple tools and utensils employed are also made and 
completely worn out. Eor the sake of simplioify we will also 
assume that finished products only become ready at the end of 
the year, that all wages are paid at the end of the year, and 
that the workers maintain themselves during the whole of the 
succeeding year on their wages so acquired. (It might be argued 
that they themselves must, therefore, be regarded as a sort of 
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capitJilist class, but on our assumption the advantage thus gained 
is so small that it need not be taken into consideration.) All 
agieemenW between workers and landowners, or between these 
two and m third party as entrepreneur, are thus based on 
a division of the product at the end of the current pfbduotion 
year. On whai principles will this distribution take place ? 

<(Je have here two opposing groups of contracting parties — 
the owhers of labour, and the owners of land — ^who, on our 
assumption, are on a footing of equality when making a business 
agreement between themselves or with a third party. The 
landowner, it is true, has hands ; but he may be unable to use 
them for labour, owing to old age or from his being unaccustomed 
to manual work. And, in any case, if the land is considerable 
in extent, his own work may well be insufficient to produce 
enough even to repay him for bis trouble and to meet the taxes 
on the land. He is therefore not less dependent on labour than 
labour on him. Neither are the labourers dependent on any other 
entrepreneur, since, on our assumption, they are able to maintain 
themselves during the whole period of production. We may, 
therefore, assume either that the landowner will hire labourers 
for a wage, paid, let us say, in kind at the end of the period of 
production, or that the labourere themselves will hire the land 
for rent which again will only be paid when the product is 
completed ; or, finally, that a third person, an entrepreneur, 
hires both labour and land — but still on condition that wages 
and rent shall only be paid after the completion of production. 

In order to prevent any misunderstanding, it may be pointed 
out that this device is simply a logical construction without any 
counterpart in reality, either at the present day or at any previous 
time. On the contrary, it is reasonably certain that individual 
ownership of moveable property (Le. capital) and the possibility 
in one form or another, of interest, preceded historically the 
private ownership of land and, therefore, the possibility of 
(private) rent. However inugnificant the quantities of capital- 
goods may have been, which could find employment with a 
primitive technique of production, yet probably capital accumula- 
tion and saving were, for many reasons, even less developed. 
Thus, a superfluity of capital, even a relative superfluity, seldom 
occurred. On the contrary, there was, as a rule, a marked shortage. 
The fact that usury was forbidden in the Middle Ages ffid 
not prevent interest from being taken in some disguised form. 
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Moreover, loan interest is only one of the many posable forms 
of interest. 

If we revert to modem times, we shall find that nofiriy every 
square yard of land in most countries is in privat/possession 
(or if he public hands is no longer available for free us^, and rents 
are, on the whole, steadily rising even though theyfluotuate. At 
the same time, however, interest is nowadays proBably a greater 
source of income than rent. Technical inventions, combi^a^" with 
a rapid increase in population, still prevent the rate of interest 
from falling below a certain amount and this yield has to 
be multiplied by a quantity of capital which has grown enormously 
— even in proportion to the simultaneous increase of population. 

Nevertheless, the above assumption of production without 
capital, or rather of production in which capital is to be regarded 
as a free good, is logically conceivable and is, therefore, an abstrac- 
tion which is permissible for purposes of exposition — ^in much the 
same way as it is permissible in Bicardo's theory of rent, of which 
we shall shortly speak, to regard cultivation as proceeding from 
“ better ” to “ worse ” land, even although, historically, the 
development may in many cases have been in the opposite 
direction. 

A. Tile Landowner as BntTepreneur. 

We will first assume that the landowner is the entrepreneur. 
The conception “ landowner ” presupposes that all land — or at 
least the more fertile land and land more favourably situated 
for trade — is already in private ownership, which is nearly always 
the case in older countries. But, at the same time, the limit 
has long been passed within which every new labourer will 
produce the same additional product, or possibly even, by better 
organization of labour (i.e. division of labour) a larger product 
than that produced, on the .average, by the labour already 
employed on the same area of land. So long as this remains 
the case— even with private ownership of land, and on the 
assumption of active competition between landowners — ^there 
could scarcely be any rent, properly so called, and landowners 
would only receive a wage for their personal participation in 
production, for example, as managers of labour. It is quite 
otherwise where, as is usual in modem society, agriculture and 
its related industries have already, owing to the growth of 
population, reached such a degree of intensity of production 
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fchat every additional labourer employed on tiie same area of 
land can only produce an additional product ■which is smaller 
than theWerage. ^ 

TIie\faot that the total product of the same area of land 
increases more slowly than the number of workers employed has 
been put as a law which applies especially to agriculture 

and the production of raw materials : the law of diminishing 
yiefe; or dfmtntsfiinj returns. Yet this law is universal in its 
application as soon as one or more of the factors of production 
necessary for any particular manufacture is increased beyond a 
certain Hmiti wHle the other factors remain unchanged. That 
it has been possible to establish a contrary lato of increasing 
f^urnSi valid for at least some branches of industry, is entirely due 
to the implied assumption that the raw materials required are to 
be found in practically unlimited quantities at an unchanged, or 
almost unchanged, price. If the same assumption were made 
with regard to agriculture — ^in other words, if there were a super- 
abundant supply of the best quality of laud — then the law of 
"increasing”, or at any rate of “constant” returns would 
apply there too. 

To claim, as Marshall does, that the former of these two 
“ la-ws ” appUes to miure and that the latter is characterbtic of 
the contiihution of human labour to production seems to me 
to be hardly logical. The two contributions can never be separated 
altogether, bnt can only be difieientiated at the margin of pro- 
duction, as we shall show later on. The so-called law of increasing 
returns is, fundamentally, another way of looking at the advantages 
of large-scale production over small-scale or isolated production, 
and it applies, in general, to all fields of production, though in 
varying degrees. The law of diminishing returns is even more 
universal in its application, as soon as we assume a one-sided 
increase of some of the factors of production only. In a conflict 
between these tendencies, therefore, ** increasing ” returns may 
well prevail for a time, though “ diminishing ” returns will 
prevail in the long run. 

, To the landowner, it can evidently never be economically 
advantageous to pay an additional labourer more in. wages tbaii 
the additional product obtained from employing him. But since 
there is free competition between labourers, and since (as we 
assume for the sake of simplicity) one labourer is as good as 
another, none of the labourers previously engaged nleiTn 
higher wages than the last one engaged ; for in that case it 
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•would be more advantageous for the lando-wner to dismiss him 
and fill his place by the new labourer, who must he satisfied 
with the lower wage. On the other hand, if there t perfect 
competilion between employers, wages cannot sink fcateiially 
Jefoifl th? amount by which an additional labourer^ employed 
would increase production ; or (which is much^t^same thiag 
if the number of labourers is large) below the amount wMoh 
would be lost if one of the labourers already employed were 
dismissed and his work distributed over the remainder. So long 
as the landowner, by engiging one more labourer, obtains 
a greater increase in production than the amount by which 
wages are increased, it will be to his advantage to do so, and the 
dismissal of a labourer already engaged will be, a fortiori, 
a disadvantage. But if the same applies over the whole range 
of producers, their competition ioi labourers must force up 
wages until the difference be-tween the additional prodnot 
obtained and the wages paid for the last labourer engaged 
eventually disappears. One may therefore say, in theory, that 
&e additional product of the last labourer engaged ■will, in general, 
regulate ■wages ; which can neither rise abo^ve it nor fall below 
it. At the same time, it may be assumed that, oiring to 
competition, this additional product will be the same in all 
branches of production, either in the physical sense, if only one 
commodity or one particular group of commodities (such as 
agricultural products) is produced in all nndertakings — or, 
if several different kinds of commodities are simultaneously 
^produced at given prices, then the values of ■the additional 
products must be equal. And, theoretically, at these wages oil 
the labour in the market wtS just find employment. 

It is easy to see that what has been said above is, 
fundamentally, an application of the principle which has aheady 
guided us in the determination of market values. Here also, there 
is a sort of exchange between the product and the wages of 
labour — ^though not an exchange in the strict sense, since the 
latter aie a condition of the actual production of the former. 
'And the correspondence between -wages and the additional 
product of the last worker — or, as we shall henceforth call it, 
the marginal productivity of labour — is e-ridently analogous to 
the equality of marginal utilities for each of the parties to an 
exchange — which rebates market price. But they are not quite 
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tie same tiing ; the difEerenoe being that, in the ease of wages, 
the equality is objective, but, in the case of direct exchange, 
the equally of marginal utilities is subjective only. t 

After the payment of the wages so determined (an analogous 
remuneration for the employer’s own work being supposed to 
be inoluded^hece remains, as a rule, a surplus for the landlord, 
whiclj is greater or less according to the quality and size of his 
holding. This surplus, whether we regard it as pure rent or as 
rent and entrepreneurial profit combined — of which more later 
— ^will thus, on the given assumption, be the share of land, or of 
its owner, in the product. In modem terminology : after the 
share of one factor of production, labour, has been independently 
determined (by its marginal productivity), the second factor of 
production, land (or the landowner), is the residual chiinant. 
who has a claim on what is left. 

AH the labourers are regarded as possessing the same skill 
and strength. A merely quantitative difference in physical 
strength, however, can easily be taken into account, if we treat 
a particular labourer as equal to l-l, 1-2, etc., or 0-9, 0-8, etc., 
of the average labourer. On the other hand, a higher quality 
of labour cannot, as was once supposed, be reduced to terms of 
simple unskilled labour ; in &ct, at least at any given moment, 
the different classes of workers represent distinct groups, each 
of which is paid according to its own marginal productivily. 

In order to emphasize this we will take a concrete, though 
somewhat artificial, example. We will assume an area of 10,000 
square miles — about the area of Wales — entirely devoted to 
agriculture, and with a working jmpulation of 160,000 adult men. 
Suppose this territory divided up into 10,000 estates of 1 square 
mile each, all equally good, i.e. containing in about the same 
proportion the usual kinds of land ; fields, meadows, woodlands, 
etc. It will then be dear that, in equilibrium, exactly sixteen 
men must find employment on each one of these estates. This 
distribution of labour, however obvious from the data, comes 
about in reality as the result of competition on two sides, in the 
way described above. So long as wages are materially lower than 
the marginal product of the sixteenth labourer, it will be to the 
advantage of every landowner to employ more than sixteen 
labourers. But all the landowners cannot simultaneously succeed 
in this object, and consequently their endeavour must result in 
a rise of wages. Again, if wages are higher than the marginal 



114 - LBCTHEES ON POLITICAL ECONOMY 

product, each of the landowners -mil content himself with less 
than sixteen workers, which will result in unemployment and a 
fall ift wages through the competition of the unemployed. The 
final Vage, equal for all the labourers, must thereforrUe some- 
where between the marginal product of the sixteenth and that 
of an imaginary seventeenth labourer on any one the estates 
in question. ' 

Everything now depends upon the size of this marginal 
product — on the law of variation of the total product of an estate 
of a given area, when the number of labourers and the intenaty 
of agricultural work increases or decreases. Unfortunately, this 
law is practically unknown and its mathematical expression is 
certainly very complicated. If, however, as is nearly always the 
case in practical economic questions, it is only a question of small 
variations, we can, as a rule, content ourselves with a com- 
paratively simple expression ; we may therefore begin by 
supposing the product to vary as a root (e.g. the square root) of 
the number of labourers. If experience showed that, with the 
actual labour force of sixteen workers per square mile the average 
harvest was 1,600 hectolitres of com, and the price per hectolitre 
10s. then we can draw up the following table : — 


Nimhir of 

HAnvzsr rna SQuann Umn 
Volume of Product. 

Money value of 

Labourers. 

(Bectolitres.) 

Produei, 

1 

400 X Vn = 400 

4,000 shillingB 

4 

400 X V~i = 800 

8,000 

9 

400 X = 1,200 

12,000 „ 

16 

400 X VlO = 1.600 

16,000 „ 

17 

400 X Vn = 400 X 4-123 = 
1,650 (approx.) 

16,600 (approx.) 


Naturally, one would not expect that this simple relation would, 
in reality, apply throughout the table. But that it does not lead 
to absu^ results seems to be shown by those parts of the world 
where good land is etiU employed in very extensive agriculture, 
as in newly settled countries. According to a writer in SchmolleT's 
Jahrbuch (1902), in Santa E4 and Cordoba (in the Argentine), 
a colonist employing only one labourer was able to plough and 
sow about one square mile and to harvest about 1,000 deoitons of 
wheat annually. For this case our table would give (400. =) 

about 570 hectolitres (per square mile) as the total product. But, 
of course, in this case no small part of the product would be 
deducted as interest on capital in the form of machinery, transport, 
buildings, etc. 
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If we now assume tliat wages are determined by the imaginary 
17th worker’s additional product, which according to what has 
been said would, under these circumstances, be the 
then there would be 600s. per annum per worker, or fifrKJOs. per 
sixteen workers ; so that the landowner’s remainder would 
also be ^000 and the rent 80s. per hectare. This equality 
between the dotal shares of the product of the workers and the 
landowners is no accident, and would be the same with any 
degree of intensity as soon as the law of returns has the particular 
form assumed. (See p. 116.) 

The following is a simple way (and one often used nowadays) 
of showing the mutual dependence of rent and wages, and the 
determination of their relative magnitudes : the successive 
labourers employed on a given area of land are represented by 

Additional 

Product. 



8 . 

imits of length on the horizontal axis measured from the origin, 
and on each unit is constructed a rectangle, whose area or height 
(in units of length) represents the addition to the previous product 
made by the labourer in question. If the number of labourem 
is large enough, the upper limit of these rectangles may be replaced 
without serious error by a continuous curve — ^the curve of 
productivity or gross yield. The area under this curve (bounded 
by the axes and a variable ordinate) represents the whole of the 
gross product secured as the number of labourers increases. The 
additional product of the last labourer is represented by the last 
rectangle to the extreme right, or by its height ; and since this 
additional product determines both the icages of the last labourer 
and those of all others, the total sum of icages is represented by a 
rectangle of the same height and with a base consisting of tbe 
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whole distance from the origin (the total number of labourers). 
The remainder of the gross yield, or the upper portion of the area 
underfche curve, represents the rent of the whole area cultivated. 

IrMie number of labourers is a, then the gross product P 
may be represented algebraically ass function,/(o) of the number a. 
The wages of the last labourer, as of every other lab^er, is then 
represented approximately by the difierential coefficient /'(o). 
"We then obtain as an expression for the rent : — ' 

E=/(a)-o/'(a) 

If, in addition, we were to assume, as in the numerical example 
above, that this production function was simply a fractional 
power of the number of labourers, so that P=/(a) = i.o“ in 
which is a constant and a < 1 then the expression for rent is 
reduced to 

S = P.(l-o) 

that is to say, the index a also expresses the relation in which 
the gross product is divided between labourers and landowners. 
- If, for example, as we have assumed, a = ^, then both would 
receive equal shares ; if o = 5 the labourers would receive two- 
thirds of the product and the landowners would keep only a third. 

The above theory of the relation of wages to the rent of 
land was developed (so far as its fundamental principle — ^the 
determination of wages by the marginal productivity of labour — 
is concerned) as early as the beginning of the nineteenth century 
by the German economist and landowner, von Thiinen. But 
even earlier there had been propounded by Anderson (an 
English contemporary of Adam Smith) and afterwards, quite 
independently, by Malthus and West, a theoiy of rent, which 
was adopted and developed by Bicardo in his Principles, and 
which is usually associated with his name. All these theories 
are fundamentally the same. In spite of the remarkable simplicity 
of von Thiinen’s theoiy, it coincides completely, at least as regards 
the explanation of the origin of rent in the narrower sense, 
with Eicardo’s theory. The latter is based, as is well known, on 
two assumptions : either that agriculture is extended successively 
to less fertile or less advantageously situated land, so that the 
owner of the better land retains the difference in productivity 
in the form of rent ; or that the land already under cultivation 
is more intensively worked by the employment of increased 
amounts of labour and capital, so that a similar differential 



PEODUCTION AND DISTRIBUTION 


117 


rent arises from the dimimshed return (marginal product) of the 
labour and capital later employed. La Ricardo, however^ capital 
is taken as representing a certain quantity of labour, Jlirected 
and maintained by this capital. He makes no mentior^ at least 
in this conijection, of increase or decrease in the length of the 
period of production, which, as we shall see later, is of decisive 
importance in determining the share of capital in the product. 
We may, therefore, regard this part of his theory as identical 
with that of von Thiinen. 

fundamentally, however, the same applies to the first part 
of Ricardo’s theory, for whether the additional product of the 
last worker engaged arises from the cultivation by him of poorer 
land previously uncultivated, or by more intensive cultivation 
of land already in use, is a matter of indiSerence in theory. 
Whidi of the two occurs may be regarded in reality as the sole 
concern of the entrepreneur. If the estate in question, as often 
happens, includes both good land and inferior land he will in 
each case select the method which is technically most 
advantageous ; with essentially the same result, namely, that 
every new labourer engaged, employed in the best possible 
manner, will produce a smaller addition to the product. 
Differences of situation with regard to marketing can, as von 
Thiinen dearly shows, always be reduced to differences of costs 
of transport, that is say, to costs of production, since 
production must not be regarded as finished until the goods 
have been brought to the market where they are to he sold. 

A CloseT Examination of Ricardo* s Theory of Rent 
Ricardo assumes for the sake of simplicity that wages, 
reckoned in products or mea/ns of subsistencCf are constant ; because 
if they should happen to rise the number of labourers would 
increase to such "an extent that wages would again fall either to 
the absolute TniniTnnTn of subsistence or to the standard which 
the labourers regard as their normal standard. At that wage, 
the capitalist-farmer — ^whom, in accordance with Enghsh 
conditions, he assumes not to be identified with the landlord — 
hires labour as far as his capital permits. On the other band, the 
product becomes his property and constitutes, after the deduction 
of the capital paid out in wages, his (gross) profit. If there is a 
superfluity of good land, then owing to competition among land- 
owners, there cannot be any considerable rent.* But as soon as 
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capital, and consequently also the working population, increases 
to suck an extent that poorer land must be taken into cultivation 
rent i^ediately appears ; for this poorer land yields a smaller 
product to the same capital, and consequently (since wages, 
reckoned in the product, remain the same) also a smaller profit! 
But, owing to competition among capitalists, all cSpital, even 
that which is employed on the better land, must now be satisfied 
with this smaller profit, and the remainder will accrue to the 
oamers of the better land. 

Simultaneously with the progressive cultivation of poorer 
land and the consequent rise in the rent of the better land (i.e. of 
all land imder cultivation except the very worst) it will usually be 
profitable to employ more labour (and capital) on the better laud 
already in cultivation. But since every additional quantity or 
“ dose ” (as James Mill called it) of labour and capital yields a 
smaller and smaller product, and the new capitM must thus 
content itself with a lower rate of interest, interest will fall all 
round, even on capital previously invested and still employed, 
and the surplus product which thereby arises will go to land- 
owners as rent. 

As will be seen, the rfile of capital, in Ricardo’s opinion, is 
mainly to advance wages (and to provide the necessary agri- 
cultural implements, etc.). But since we have assumed that the 
labourers are able to maintaiu themselves during the period of 
production (and to prepare the necessary implements), it is clear 
that the theory we have advanced above as regards the land- 
owner’s share in the product is exactly the same as Bioardo’s. 
How the share of the product which does not pass to the land- 
owner is in fact divided between the labourers and the capitalists 
is a question with which we shall deal later. On the other hand, 
Bica^o and the classical economists in general pay no regard at 
all to the fact that capital in many cases also advances rent. 
A farmer who breeds cattle for meat, for milk, or for draught, 
must pay rent for his pasturage for many years before he can 
employ or advantageously dispose of the animals in question. 
The same applies to an even greater extent to a person who 
engages in viniculture or fruit-growing on. rented land. It may 
therefore be said, on the one hand, that Ricardo’s theoiy of rent 
is, too complex in relation to the sin^e principle which it seeks 
to explain, and, on the other hand, much too simple when compared 
with reality. Nevertheless, his theory marked immense progress 
as compared with the obscure ideas on the subject previously 
extant — even in Adam Smith. 



PEODUCTION AM) DISTRIBUTION 


119 


The objections which were raised against this remarkable 
theory in various quarters, especially in earlier times, scarcely 
deserve notice. The beat known is the objection of the Ajnerican 
economist, Carey, that, historically, cultivation did nty proceed 
from better to poorer land, but, on the contrary, from the poorer 
to the better, i.ef from higher and therefore more easily cultivated, 
though leas fertile land (as for example a sandy tract) to lower 
land more difficult to work, but more loamy and therefore more 
fertile. This may to some extent be true, but it has no bearing 
on the theory in question ; for Ricardo was only concerned 
with the land which is cultivated or which can be profitably 
cultivated at a certain stage in the development of cultivation. 
Technical improvements, discoveries in agricultural chemistry, 
and so on, may well completely revolutionize an older system 
of agriculture and cause what was formerly the best land to 
decline in value, or perhaps even to be abandoned altogether. 
But the law of rent retains its validity, even although 
the assumptions under which it operates may have changed. 
The curve of returns referred to above assumes a new form, but 
retains its characteristic features. 

We need not waste many words, either, on the attempt of 
the German, Rodbertus, the predecessor of Earl Marx, to replace 
Ricardo’s theory of rent by a better one. Like Marx later, and 
partly on the basis of the theory of value he inherited from 
Smith and Ricardo, Rodbertus assumed that the value of the 
product was wholly determined by the amount of labour employed 
in its production. According to this theory, labour “ as itself a 
commodity” only obtains as a reward under free competition 
“ its costs of production ”, i.e. the minimum of subsistence for 
the labourer and his family ; the remainder — ^which Marx calls 
“ unpaid labour ” — is taken by the capitalist. With free competi- 
tion among employers, says Rodbertus, the degree of exploitation 
will be about the same. In industry proper, however — and this 
is the essence of Rodbertus’ theory — ^the capitalist-entrepreneur 
considers his profit as interest on two amounts of capital : that 
needed for the maintenance of his labourers, and that needed 
for the raw materials which he must purchase — the value of 
which he has advanced for the period of production. But the 
producer of raw materials (the landowner) has no material 
expenditure of the latter kind. With an equal amount of “ unpaid 
labour ” he therefore obtains a larger amount of interest on his 
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actual capital, since it only consists of the maintenance of lis 
labourers. If, however, he only reckons on that capital the same 
amouift of interest as does the industrial capitalist, there irill 
he a sWlns, which he will consider as the rent of his land. The 
most oDvious objection to this theory, which appears at once 
extremely arti£cial, is that it implies that interest and rent must 

always move in the same direction, must rise or fall together 

which is contrary to all experience. That this may sometimes 
appear to be the case is simply due to the fact that, with faDinv 
interest, land, other things being equal, is capitalized at a higher 
value than previously and consequently, with unchanged rent, 
has a lower yield per cent on its capitalized or selling -Talue ; 
but naturally this is an entirely secondary phenomenon. 

In point of feet, Eodbertus’ theory of rent argues in a circle. 
There is no reason why the “ degree of exploitation ” in different 
trades between employers tmder free competition should be the 
same, other than the assumption that the value of the product 
is always proportional to the quantity of labour employed. But 
this in its turn presupposes precisely this — ^that the degree of 
exploitation is the same. In reality, the so-called “ degree of 
exploitation ” is very di^erent in different trades, in accordance 
with the different amounts of capital invested relatively to the 
number of labourers employed, or (which comes to the same 
thing, as we shall see) the difference in the average period of 
the investment of capital. The same applies to the value of 
the product in relation to the amount of labour employed in its 
production. 

It is evident that the Eicardo-von Thiinen theory of rent 
described above is too abstract for us to be able to expect 
any direct verification of it by studying the world of reality. 
In addition to all other simplifying assumptions, the part played 
by capital in production, and its share in the product, find no 
place in the theory as presented by von Thiinen ; and Kicaido’s 
treatment of the capital aspect is too rudimentary and incomplete. 
In addition, we must bear in mind that the assumptions of perfect 
competition and mobility and divisibility of the factors of 
production orrly very imperfeotly correspond to reality. In 
small-scale agriculture, for example, the “ last ” worker employed 
is, frequently enough, the only one — for the simple reason that 
the area of land is so small that it does not permit the employment 
of more than one labourer in addition to the owner, and sometimes 
not even one. On the other hand, of course, we must not forget 
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the heterogeneity of human labour and the possibiliiy of some 
substitution of the labour of women and children for that 
of men. I 

Nevertheless, experience seems to show that the ^nge of 
applicability of von Thiinen’s Zatii of wages is considerable, 
even in industries other than agriculture. Nothing is more 
common than for employers to reply to an increase of wages 
forced upon them by a labour organisation by sooner or later 
dismissii^ some of their labourers, because it is no longer 
profitable for them to carry on at full strength. If the labourers 
do not support their unemployed comrades at the union’s 
expense — as is common, in such cases, among English trade 
unions, though it is possible only up to a certain point — ^then 
their competition must undoubtedly force wages down again 
to the previous level — i.e. to equality with the marginal 
productivity of labour as it is when all labourers are employed. 

Further, as far as this “law of wages ’’ is operative, the 
growth of population will obviously exercise a most damaging 
influence on the position of labour and of the propertyless classes 
as a whole. Particularly will this be the case under the existing 
system of private ownership of land. The consequence of an 
increase in the number of labourers is not only that the new 
labourers will find it more difficult to earn a livelihood than 
the old ones, but also that there will be a lowering of wages 
all round, owing to their mutual competition ; so that the 
landowners’ share of the product will be correspondingly greater. 
It may be thought that experience often runs counter to this 
view : wages sometimes remain unchanged, or even rise, despite 
a considerable increase in population. But the real cause here 
is that the conditions of production have been materially 
changed, in consequence of technical or scientific progress, and 
not least under the influence of capital accumulation, which 
we have not yet considered. Similarly, entirely new sources 
of supply may have been discovered. If, under such circumstances, 
population remained unchanged, the marginal productivity 
of labour, and consequently wages, would normally rise very 
considerably. If population increases, however, both will sink 
to their original level. In other words, technical progress, so far 
as the labourers are concerned, only protects them against the 
absolute fall in wages which would otherwise be inevitable, 
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wliflst at the same time in increaBing, frequently to a high degree 
the surplus accruing to the landlord. - ’ 

The principle on Trhioh the whole theory of rent is based— 
. the dSctine in the average yield of labour when the number of 
labourers is increased (the so-called law of diminishing returns)— 
has, at all times and not least in our day, been vigorously disputed. 
Erom the point of view of pure theory this is a matter of 
indifference ; for those who deny the existence of the law must, 
if they, are consistent, deny ike existence of rent, which they often 
do when they assert that the landowners’ share of the product 
is only a compensation for the labour and capital invested in the 
land by them or their forefathers and is therefore interest on 
capital — ^possibly in part a repayment of that capital— and not 
rent of land. The existence of rent would still remain, even on 
this view, a proof of the applicability of the law. Owing to the 
extreme practical importance of the question, however, we will 
proceed to examine it in greater detail. 

It may be thought that nothing could be easier, once attention 
has been drawn to it, than to verify such a simple rule as the 
relatively diminishing return of land under more intennve 
cultivation— if in fact it is valid. It must, indeed, be quite easy 
to prove it by direct experiment, and in so far as suoh esperiments 
have been made — unfortunately all too few and on too small a 
scale — ^the results undoubtedly tend to confirm the law. On 
the other hand, it is very difficult, if not quite impossible, to 
confirm the law by observing the actual yield of agriculture on 
different estates. If one estate is as fertile and as rationally 
cultivated as another, then the intensity of cultivation in both will 
be carried to the same point, and both will naturally yield the 
same return. On the other hand, every difference in the fertility 
of the two estates under rational cultivation must give rise to a 
difference in intensity of cultivation; but the result of this 
differentiation will be in apparent contradiction to the law of 
diminishing returns. Thus if, in equilibrium, the last dose of 
labour and capital on the better land yields about the same 
return as perhaps the first and only dose on the poorer land (and 
previous doses on the better land therefore yield a higher return), 
then on (he average the more intensive cultivation will yield a 
higher return for each unit of labour (" labour and capital ) 
than the more extensive. It may consequently appear as if the 
law of diminishing returns had ceased to operate and had been 
reversed, although this result is really a consequence of the law. 
The same applies to a comparison of the yield of an estate at 
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difierent points of time if, in the interval, more intensive onltiva- 
tionhas teen intxodnoed, in consequence of technical progress 
in agricultnie, or of a rise in the price of the productA i 

It is very common, even among professional economists, 
to confuse the relative yield of agriculture with its profitability. 
They are, horrqver, two entirely different things. The former 
is the ratio between the gross yield and the amount of labour 
(or labour and capital) employed; the latter is the difference 
between that yield and the amount of wages paid (or of wages 
and interest). They may therefore vary in quite different ways, 
and even in opposite directions. Eor example, with the law of 
productivity which we took as an example, according to which 
the gross product increases as the square root of the ntunber of 
labourers, at P — k. VoT the relative yield would be P : o = I : 
and would thus continuously decline as the intensity of cultiva- 
tion increases, while the rent, as we have seen, would be equal to 
iP= Ib.^/a, so that the profitability to the landowner wotdd 
continuously increase with increasing intensity. 

As regards the point at which the law of diminishing returns 
begins to operate, we must distinguish between the individnal 
and the collective, or social, points of view. From the individual 
point of view, the law presumably operates torn the beginning, 
or at any rate from the time when the spontaneous products of 
nature, such as meadows, trees, etc., obtain an exchange value. 
For these products, which are obtained without labour, represent 
in proportion to the labour employed an infinitely great value, and 
in comparison with them every product obtained by labour will 
represent a diminishing return. In other words, for the person 
who has at his disposal a certain area of land, it must always be 
possible by the employment of a small quantity of labour to obtain 
a relatively greater return than by the employment of a larger 
quantity of labour. 

From the collective point of view, on the other hand, the services 
which pioneers in newly settled countries can render each other 
by co-operation in defence against wild animals or hostile tribes, 
by the bmlding of roads, and by the establishment of schools, 
and the advantages to be derived from combination and division 
of labour must, with an increasing population, outweigh the 
inconvenience of a smaller average allocation of land to each 
individual. The point at which the two opposing infiuences are 

apparent f^ure of the law of dimumhiug retoms, to hold within 
certain limits, in the case of land onder more intensive cultivation has been 
treated 1^ the author in greater detail in TJiOnert-ArchiVt vol. ii, p. 347 el teg. 
and 668 d teq. (1907-S). 
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balanced, and consequently the optimum density of population 
can of ooittse only be determined in each particular case after 
consjderation of the total resources of the country. 

V 

B. The Ldhourer {or a third party) as Entrepreneur. The Profits 
of the Entrepreneur. '• 

We in%lit equally well have begun by regarding the labourers 
themselves as entrepreneurs. The oiroumstaaoe which in reality 
prevents them from assuming liis function, namely, their lack 
of capital, would, on our assumption, be absent, since we suppose 
every labourer to be provided with the means of maintaining 
himself during the current period of production, and nothing 
more is required. They are therefore free to enter, either sin^y 
or in combination, into agriculture or any other productive 
enterprise by hiring the necessary land from the landowners 
against payment in kind at the end of the period of production. 
The process by which equilibrium would finally be reached in 
this case is fuUy analogous to the process described above; 
or rather it is its exact counterpart. The more land the labourers 
procure, the greater will be the product ; though it will not 
increase proportionally to the land taken into cultivation, but 
more slowly, so that each newly-acquired acre will yield, with 
an unchanged supply of labour, a smaller and smaller return. 
In other words, the law of diminishing returns applies to 
a one-sided increase in the amount of land. The labourers must, 
therefore, if they act economically, extend their demand for 
land to the point at which the additional return of the last acre 
exactly corresponds to the rent demanded for it. We must, 
however, assume here — -as we did in the case of labour — that 
aU land capable of employment is of equally good quality. This 
assumption would not, indeed, be of much importance if we 
could assume that the different kinds of land could be regarded 
as of the same quality, whatever is the degree of intensity of 
labour, so that better land could always be represented by 
a particular mrdtiple of the poorer land. As, however, this is 
not the case, the various kinds of land must be treated in the 
same way as the various qualities of labour, i.e. as so many 
different, kinds of means of production. “ Land ” and “ labour ” 
are oiJy to be taken as types of two independent factors of 
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produotion. This method is valid, at least, for any given moment ; 
the possibility of converting one kind of land into another is 
a question that must be kept separate : in the same Ttay as 
■we keep separate the conversion of one kind of labour into 
another, by training and education. 

If all the land is not at once taken into cultivation, or it, 
conversely, the demand of aE the groups of labour for land is 
not satisfied, then it is clear that competition, in the former 
case between landowners and in the latter between labourers, 
would cause a fall, or a rise, in rent until complete equilibrium 
was restored. In a word, rent is here determined by the marginal 
produotivily of land, and conversely wages are determined by 
the surplus product divided among all the labourers in the group 
—the labourer becoming the residual claimant. 

Por the analysis of this problem, it is possible to employ 
exactly the same diagram as in Pig. 8 with the difieience that the 
units on the horizontal axis (abscissae) now represent the number 
of acres of 7and successively taken into cultivation by a constant 
number of labourers, and the corresponding ordinates (or 
rectangles) the marginal products obtained. The ordinate to 
the extreme right thus represents the return of the last acre 
(the marginal productivity of the land) or, what comes to the 
same thing, the rent cf land per acre. The large rectangle 
represents the total rent and the upper part of the area under the 
curve the total wages ; just the reverse of the previous case. 

If the number of acres is 6, the total gross product P = ^(6), 
the rent per acre is ^'(6) ; then the total share of labour in the 
product will be 

£=^(6) — df(b). 

If, for example, the function P = ^(b) = in which i is 
a constant, then i = JfcVb = JP, or the same result as we 
obtained. on the assumption that the gross yield varies as the 
square root of the number of labourers. The reasons for this 
agreement will soon be made dear. 

An interesting question now arises, to which we may turn 
our attotion : will the distribution of the product between 
landowners and labourers be the same on each of our assumptions? 
Or, putting the same question in another way, if the entrepreneurs 
are a third categoiy of persons who hire labourers and land, and 
pay both in accordance with the law of marginal prodnctivity, 
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will the total of rent and wages swallow np the whole of th* 
product, so that nothing is left over for the entrepreneur 
such i 

This may seem erident, at least in abstract theoiv ; and 
most economists who have employed marginal prodnetiTitT ^ 
the foundation of their theory of distribntion^have thought so 
On our assumptions, both labourers and landowners are free as 
they prefer, to employ their labour or land on their own account 
or to hire it out to others. If the share of labour in the product 
is different in the two cases, the difference, it may be thou^t, 
will soon be cancelled out by competition, and siinilarly for the 
share of land. At the same time, it will bo obvious that the 
profits of entrepreneurs as such must always tend towards zero. 
For the work and thought which the entrepreneur devotes to the 
management of production he must, of course, receive his wages 
like any other mental worker. If, in addition, he also employs 
property in the service of production (property which may be 
land or capital, though we arc not yet concerned with the latter), 
then he will of course, for that reason, obtain his share of the 
product (rent or interest) like any other landowner (or capitalist). 
If, on the other hand, he could obtain a share of the piodnct 
merely in his capacity of entrepreneur (a share not based on either 
labour or land) then it might be thought that everybody would 
rush to obtain such an easily earned income. 

But on the other hand, as has been sufficiently demonstrated, 
the marginal productivities of labour and land do not stand 
in any definite relation to the total product or to each other. 
If, nevertheless, they possess this peculiar property that the 
wages and rent thus determined together add up to the whole 
product, then clearly some other condition must be satisfied. 
Such a condition exists, and is of the utmost importance, although 
it has been somewhat neglected by economists. This condition 
may be cilficr that large-scale and small-scale operations are 
equally productive, so that, when all the factors of production 
are increased in the same proportion, the total product also 
increases exactly proportionately ; or at least that all prodnetive 
enterprises have already reached the limit beyond which a farther 
increase in the scale of production will no longer yield any 
advantage. B^cro it otherwise, we could no longer invoke, as we 
have done, the levelling influence of competition ; for under 
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sudi conditions, as 'we shall soon see, free competition cannot 

esist. 

That the first condition is snfBnient (though not net^ssaxy) 
for the operation of the law we will first show by means of an 
example. Imagine a firm, say an agricultural enterprise, in which 

100 labourers aie engaged on an area of land which we will imagine 
to be divided into 100 units — ^no matter of what size. We represent 
the anTiiiftl product by P and proceed to examine what addition 
to this product will occur if we successively increase the volume 
of production by adding first one more labourer and then one 
more unit of land. The first additional product is the marginal 
productivity of labouft in so far as we may regard the additional 
product created by tbe lOlst labourer on tbe given area of land 
as roughly the same as that created by the 100th labourer — 
a product which would be lost if one of the 100 labourers were 
dismissed or gave up woiMng. We represent this quantity by I 
since, on our assumption, it would determine the amount of wages 
paid. If the land under cultivation is now increased by one unit 
of equally good land, so that the 101 workers may be spread over 

101 units of land, then evidently the product will be increased, and 
this increase is just what we have called the marginal productivity 
of land ; for just as 'mth labour, we can see that the increased 
return which arises when the area of land worked by 101 labourers 
is increased from 100 to 101 units does not materially difier from 
the increase which would have taken place if the area of land 
worked by 100 labourers had been increased from 99 to 100 units. 
But since the yield of the last unit would, on our assumption, 
determine the rent of the land, i.e. constitute the rent of one unit 
of land, we will represent it by r and then ? + r will represent the 
sum of the additional product. On the other hand, the total 
production has been uniformly expanded both as to the area of 
land and the number of workers, and on the above asstm/piion the 
product should consequently have been finally increased by 
exactly 1/lOOth, so that we obtain : — 

f + r = ^ or 100l + 100r = P. 

Bi other words, the wages of 100 workers and the rent of 100 
umts of land together exactly correspond to the original total 
product. 

A more general proof is the following. If we regard the 
product P as a function of the number of labourers, o, and of the 
number of umts of land, 6, both a and 6 being regarded as 
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confcinuoM, then the marginal productivities may be emreased bv 
the partial derivatives of P with respect to a and 6 ; therefore^ 
if tl:*! condition is to be satisfied, we must have ’ 


“00 + ^db ~ 


a partial difierential equation, the general integral of which is 
hnown to he : — 


P = o./ ^ , 


in which/{ ) is an arbitrary function, i.e. P must he an homogenous 
and linear function of a and 6. Among the infinite number of 
functions which satisfy this condition, we may give as an example 
P = in which the indices a and are two constant fractions 
whose sum = 1. If we substitute ma for a and mb for b, then P 
becomes mP, i.e. large-scale and small-scale production are equally 
productive. 

If, on the other hand, P retained the same form, but 
a -f /3 > 1, so that P was a homogenous function of a and b 
hut of a higher degree than the first, we should obtain 


3P 




P. 


In other words, if, in an enterprise which becomes more productive 
the larger the scale of operations, the labour and land employed 
were both paid in accordance with the law of marginal productivity, 
then the sum of their shares would exceei the whole product, so 
that the entrepreneur would sufier a loss. 

This result is connected with the circumstance that under 
such conditions equilibrium is impossible. Large scale operations, 
being more profitable than small scale, can here offer better 
terms to landowners and labourers (or cheaper goods to the 
consumer) ; and if the smaller entrepreneur seeks to compete, his 
profits will in fact be negative ; that is, competition will drive 
him out. But the some will also happen in the case of the large- 
scale enterprise as soon as another on a still larger scale is 
established. 

The converse will he the case if a -1- ^ < 1 ; in other words, 
if an enterprise is more profitable the smaller the scale of its 
operations. We shall then obtain 


’ 0P . , 0P 
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that is, the ontrepieneiii as such trill necessarily obtain a profit, 
but for that very reason everybody trill tvant to be an entrepreneur, 
trith the result that all enterprises trill ultimately be split aip into 
small individual units. 

The first assumption, that the relative yield of production 
is independent »£ the scale of operations, is, of course, very 
seldom realized as a general principle in a given branch of 
production ; the scale on which an enterprise operates nearly 
always has some influence on its average product. This is not 
to say, however, that its influence always works in the same 
direction. On the contrary, as a rule the best returns are obtained 
at some particular scale of operations for the firm in question ; 
if this is exceeded, the advantages of centralization arc outweighed 
by the increased costs which are encountered when larger areas 
must be exploited for the provision of raw or auxiliary materials, 
or else for the marketing of the product. This scale of operations 
is, under the given circumstances, the ‘‘ optimum ” towards 
which the firm must always, economically spealdng, gravitate ; 
and ns it lies at the point of transition from " increasing ” to 
"diminishing returns” (relatively to the scale of production) 
the firm will here conform to the law of constant returns.* Wages 
and rent will continue to be determined by the low of marginal 
productivity and the profits of the entrepreneur must tend 
towards zero — all on the assumption that the enterprises . in 
question, in one and the same branch of production, are 
suflicicntly numerous to compete with each other efleetivcly. 

Let 0 and 6 represent respectively the number of units or 
labour and land employed in the enterprise in question, and 
I and T the wages and rent actually paid, expressed either in 
money or product ; and let P represent the annual product 
expressed in the same unit of value. Then, the ratio, J-, between 
returns and costs of production in this enterprise will be : — 

a.l + b.T 

If an additional labourer is employed, this equation will be 
changed to : — 

h =_£±^»_ 

^ (o + l).Z + 6.r 

^ This simple method of presentation was pointed out to mo in a lottcr 
from ^Professor Davidson. 
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where P„ is the marginal productivity of labour in a firm of this 
particular size. If the supply of land is now increased in its turn 
hy Aie unit, we obtain: — 

h -P + f, + Ps 

(o + 1).Z + (6 + l)r 

t 

where Pj is the marginal productivity of land. So long as this 
fraction can be continually increased by the introduction of one 
more labourer or one more unit of land (so that it < iti < Jfcj, etc.), 
the enterprise has evidently not yet attained its optimum size. 
The latter is first reached when it can no longer be increased— 
which dearly occurs only when the numerator and the denominator 
of the fraction are increased in the same proportion, i.e. when . — 

7,- P _-P._-Ps ,,, 

* a.l + b.r I r 

where P„ and Pj represent the additions to the product P which 
arise from the employment of one more labourer, or one more 
unit of land — in other words, the (variable) marginal productivities 
of labour and land. Even if there is a profit for the entrepreneur 
(% > 1) wages and rent must be proportional to the marginal 
products ; as is evident, since labour and land are assumed to 
be substitutable at the margin. 

If, even when the firms have reached the optimum scale, 
they are still numerous enough for perfect competition to be 
maintained, then wages and rent must be forced up to the point 
where the entrepreneur’s profit becomes zero, either because new 
entrepreneurs enter the industry, or because those already engaged 
in it will establish more than one concern each. Indeed, strictly 
speaking, this must take place whenever there appears the smallest 
possibility of a profit. (This change will not affect the most 
profitable size of the firm, for since P, Pq and P5 are functions 
of a and b only, the same values a and b will satisfy the equations 
(1) even if I and r are increased or diminished in the same pro- 
portion. Pull equilibrium is thus only reached when A = 1 and 
when, consequently, 2 = P^ and r—Pb', when further 

P — a.l-{-b,T. 

This is the result previously obtained on the assumption that the 
average product was entirely independent of the scale of produc- 
tion. With the firm at its optimum size, the entrepreneur no 
longer receives a profit ; but he is secured against the loss in 
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Trliidh ho woTiId be involved if be were to expand beyond that 
size, or not to expand up to itA 

D, on the other hand, the law of inoreasing returns applies 
without qualification — or, what amounts to the same thing in 
practice, if the optimum scale of the enterprise is so high, and 
the number of such enterprises consequently so small, that the 
owners can easily combine in a ring, trust, or cartel ; then there 
no longer exists any equiUhrium of the kind ;we are here 
considering. The whole industry will he dominated by a more 
or less completely monopolistic association and all smaller 
concerns will disappear. 

In reality this is not exactly what happens, but for several 
reasons, and especially because of the local character of the 
firm and its market, a small firm situated, it may be, in some 
geographically remote place, may sometimes exist alongside 
much larger firms in other places. This, however, will not 
prevent the larger firm from enjoying advantages due to its 
better organization and division of labour, which the smaller 
firm lacks, and from yielding on that account, in addition to 
wages and rent (as well as interest) a true profit, or perhaps 
more correctly, a monopoly profit. The large firm cannot be 
deprived of this profit, because any attempt on the part of the 
smaller enterprise at efiective competition outside its own local 
area would be fruitless. If, on the other hand, the smaller 
enterprise, by a great economic effort, were to establish itself 
on the same footing as the large enterprise, this would only 
lead to the ruin of both, since there would be no room in the 
market for two such large concerns in the same industry. Thus 
the large enterprise has an actual monopoly simply because it 
came first on the scene, and this monopoly may be as good as 
a monopoly which is legally established. 

We must not forget that the modem development of 
conununications necessarily increases the advantages of large- 
scale operations and tends to hasten their ascendency. Agriculture 
is the industry which, both in the past and in the present, has 
offered most resistance to this tendency, though there are some 
indicatiouB that future developments in this industry may also 
be in the direction of large-scale operation. 

' The bads of this aigruaent is due to Enrico Barone; of. TValraa, 
ePAtonomie politique pure, 3rd edition, p. 4S9 ei eeq. 
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The objection whioh has been raised to the efieet that small 
farming on co-operative lines— by the establishment of bnying 
and selling associations, co-operative dairies, the use in rotation 
of expensive machinery hired or purchased by the association— 
is a means of overcoming these difScnlties is rather an argument 
in favour of the above assumption ; for these asfociations in fact 
bring about a Mnd of large-scale operation, and this first step 
towards association, once taken, will, in all probability, soon be 
followed by others. 

But, although more or less monopolistic enterprises constantiy 
gain ground, there still remain fields of activity in which 
free competition prevails — either where large and small-scale 
operations are approximately equally profitable or where the 
most profitable scale of production is, on the whole, fairly small. 
In such fields our theory applies fully ; there is normally no 
entrepreneur’s profit in the narrow sense. In production without 
capital, wages and rent would alone share the product and their 
respective shares would be determined by the marginal 
productivity of labour and land — whether labourers, landowners, 
or anyone else, act ns entrepreneurs. And, so long as such a field 
of activity of any considerable dimensions exists, it will set the 
standard of wages and rents in the whole field of production, 
since the entrepreneurs who enjoy monopolistic ndrantages will 
not give to labourers or landowners more than they would be 
forced to give under competition. In the latter concerns, more- 
over, the law of marginal produotivily still applies, in the 
sense that the shares of labour and land remain proportional 
to their marginal productivity (cf. the paragraph in small print 
on p. 129). 

Between rent and wages there is thus, in every case, 
a practically complete parallch'sm. No special theory of rent is 
necessajy, but every acre of land may be treated in just the 
same way as a labourer ; the owner of land imder a system 
of private ownership of land must be rewarded for its contribution 
to production just as the owner of slave labour would be paid if 
slave labour were hired in the market. Almost all production 
is the result of land and labour combined ; neither, at any rate 
not land, can wholly be dispensed with in production, but either 
can, at the margin of production, replace the other ; and it is 
true of both that a one-sided increase of one, with an imehangcd 
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quantity of the other, rvill lead to an ever smaller and smaller 
increase in the product. 

With these reservations and limitations, this additional 
product wUl determine the magnitude of both vrages and rent. 
The total contribution of labour or of land to the product cannot be 
ascertained. Bdt this total contribution has no real importance, 
since, as has been said, neither of them, and certainly not labour, 
can be productive alone. Only at the margin of production, that 
is to say, at the point where equilibrium is reached, does the 
contribution of ei&er assume an independent character, and it 
then determines not only the reward of those factors which 
begin to participate in production at that point, but also, owing 
to the law of indifEerence or competition, wages (and rent) as 
a whole. 

It need only be said that the above applies, as will easily 
be seen, both individually and generally — according as we 
consider the additional product created by an individual 
productive enterprise when it employs one more worker or one 
more acre of land, or as we consider the addition to the whole 
social product when the total amount of labour or of cultivable 
land is increased by a small amount. Yet we must not forget 
that the law of “ increasing returns ” also applies to some 
extent to society as a whole. If a uniform increase both of the 
land and population of a country were to occur, say by a political 
union of two countries of much the same natural conditions, or 
simply by the removal of a tariff wall between them, then 
it is certainly not impossible, but even very probable, that the 
increased social division of labour would enlarge the combined 
product more than proportionately to the growth in the size 
of the society. Still more would this be the case, of course, if 
conditions had been different in the two areas ; but that is, 
in part, a different question. With this last reservation, however, 
the diagrams and formulss which we have used above apply, 
if the quantities taken represent the whole of the labour and 
land existing in the society. The importance of this observation 
will become clear in what follows. 

0. The Influence of Technical Inventions on Rent and Wages. 

We are now in a position to make a theoretical examination 
of a subject of the greatest practical importance — ^the influence 
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of teolinical and meohanical inventions on the distributive 
shares of the factors— especially wages. Naturally, we cannot 
give a complete answer to this question until we have discussed 
the rdle of capital in production. Machinery, however, in addition 
to having the quality of being, or representing, capital (which 
we shall define in greater detail later), also possdsses the quality 
of modifying the conditions under which labour and land replace 
each other at the margin of production. In other words, it may 
alter their relative marginal productivities and thereby, according 
to our theory, their shares in the product. It is with this 
characteristic of machinery that we shall now concern ourselves. 
For the time being, we shall not permit tiiis complex problem 
to be further complicated by allowing the third factor of 
production, capital proper, to enter. In other words, we shall 
regard machinery as indirectly employed (not as saved or “ stored 
up ”) labour and land. 

The moat striking feature of machinery is that it replaces 
human labour, i.e. allows us to produce the same quantity 
of goods as before with less labom: ; and consequently, as a rule, 
more goods with the same labour. On the one hand, it may 
be thought that the greater productinty of labour ought to bring 
about, or at least render possible, the payment of higher wages ; 
on the other hand, it is commonly supposed to render a number 
of labourers superfluous, so that competition among the 
unemployed would depress wages. It would seem, therefore. 


and that, according as one or the other predominates, the 
introduction of machinery will benefit labour or injure it. 
Opinions on this point have varied in the course of time. 
Formerly, under the influence of the mercantilist theory, no 
doubt at all was felt that labour-saving machinery took the 
bread from the mouths of the workers, and not only they, but 
also the authorities, stubbornly resisted the introduction of 
machinery in one or other branch of manufacture. The victory 
of the physiocratio school produced a sudden change, for according 
to its theory, especially, as formulated by J. B. Say, goods must 
always ultimately exchange against, and therefore constitute 
a demand for, other goods ; an increased productivity of labour 
should of itself lead to an' increased demand for goods hitherto 
not consumed, or consumed only on a small scale, and therefore 



PEODUCTION AKD DISTRIBUTION . 'iSB 

foi labour to produce them. Hence, machinery would, at most, 
cause temporary unemployment and inconvenience to certain 
groups or labourers. In the long run it would be beneficial, 
would lead to increased opportunities for labour, and would 
raise and not lower wages. However, this optimistio view received 
a set-back when’ Ricardo, in a special chapter on “ machinery ”, 
in the third edition of his Priiuiples, proved irrefutably, as it 
was thou^t, that the introduction of machinery and other 
labour-saving methods may be economically advantageous to 
employers even when it does not involve an increase, but on 
the contrary involves a decrease, in the size of the product ; 
provided that the net profit of the entrepreneur simultaneously 
becomes greater. In such a case the labourers could not be 
compensated by an increased demand for other commodities. 

The question has remained in this somewhat unsatisfactory 
position until the present time. The theory of marginal 
productivity will enable us, I believe, to put it on a firmer 
foundation, and to substitute something better for this vague, 
and even in parts erroneous, analysis. Indeed, the eaqpression 
" pr oductivity of labour ” has no comotehensible meanin g when I 
it is applied to production as a whole, for this is, as we have 
seen, always the combined result of labour and land. It is, 
therefore, the common productivity of labour and land which 
is increased by machinery. How much of the increase is to be 
ascribed to the action of one or the other factor cannot be 
ascertained, and is further of no importance in regard to their 
respective shares of the product. In this connection, marginal 
productivity alone is the determining factor. But an increase in 
the total product as a result of technical changes in the processes 
of production need not by any means lead to an increase — and 
certainly notto a uniformincrease — ia the marginal productivity of 
both factors of production. It may be that the marginal product . 
of one of the factors decreases whilst the marginal product of 
the other increases all the more ; either the marginal productivity 
of labour may increase at the e^ense of land, and consequently 
wages at the expense of rent, or conversely rent may increase 
at the expense of wages. Examples of the former land are 
perhaps to be expected where, owing to some invention, the 
existing supply of natural energy is, as it were, increased ; 
certain hitherto neglected sources of energy, such as coal or 
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water-power, find new uses ; formerly useless land is rendered 
fertile, with or without preliminary treatment; forestry is 
replaced hy market gardening, and so on. In such cases it is 
possible, or at any rate conceivable, that rents will fall both 
absolutely and relatively, so that the whole profit from mcreased 
production, and even more, will accrue to labour. It may, 
perhaps, be objected that the introduction of such changes, 
being contrary to the interests of the landowners, woitld never 
be allowed to take place ; but this objection, as we shall soon 
see, cannot be maintained. The contrary result might be feared 
where an invention prima facie renders labour superfluous 
without calling into emstcnce any new natural forces — as, for 
example, in the case of certain agricultural machinery for sowing, 
harvesting and threshing, etc., which replace human labour on 
a large scale by draught animals, or other non-human forces, 
without changing the actual method of tilling. Here, too, an 
increase in the total product is not excluded — we shall see later 
that in theory it must almys occur. If, for example, the same 
product is obtained with a smaller number of labourers, then 
the displaced labourers must, nevertheless, always be able to 
produce something, so that the final result is an addition to 
production. But this result may none the less co-exist with 
a decrease, and even a considerable decrease, in the marginal 
productivity of labour, and consequently in wages. 

The objection has been made, it is true, that under such 
circumstances the landowners neitiier would, nor could, consume 
their increased rents iiredly, in hind. They would therefore 
direct their consumption towards luxury articles and thereby 
increase their demand for human labour, so that wages would 
again rise. But this circumstance is, as will easily be seen, only 
of secondary importance. It may more or less modify the first 
probable result but can scarcely reverse it. And the objection 
clearly has no force if we maintain the assumption made above, 
of an economic society which, from its natural circumstances, 
only produces one or a few staple articles — and which must 
consequently procure all other commodities from other places 
or countries at exchange values which are determined 'in the 
world market, independently of anything they may do. If, for 
example, the landowners obtain, in exchange for their increased 
rent in com, the most elaborate manufactures from other places 
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or poimtriea, this will benefit iJieir own labourers, more or less 
bound to the soil, just as little as if they had consumed it in 
kind — as fodder for racehorses, hounds, and so on. In neither 
case can there be any question of compensation to the workers 
in the form of another demand for labour. 

On' the other hand, it appears on closer examination — and 
the fact seems to me of great interest — that the objectaon raised 
by Ricardo is theorelicaUy untenable. A diminution in the gross 
product, or in its value (assuming, as before, that prices of 
commodities are given and constant), is scarcely conceivable 
as a result of technical improvements — under free competition. 
This appears to be self-evident ; for in that case anybody would 
be able, with the given means of production, to bring about at 
some point an increase of the product and thereby reap a profit 
as entrepreneur. Ricardo has here failed to draw the final 
conclusions from his own assumptions. It is true that in the 
passage referred to his starting-point is capital — which he 
divides into circulating capital (or wages-fund) and fixed capital. 
But his reasoning is, as he himself says, equally applicable 
under our simplifying assumption of production witiiout capital, 
and in both cases it is open to tiie same objections. 

Let us assume that the introduction of labour-saving 
agricultural machinery (haymaking machines, horse-harrows, 
etc.) has made a predominantly pastoral agriculture more 
profitable, other things bemg equal, than arable farming; so 
that the value of the product, though certainly less, produces 
a larger net yield, owing to the saving of labour. The direct 
consequence must then be that one or more farmers will go 
over to the more profitable form of production. If all were 
to follow their example, there would certainly be a more or less 
considerable diminution of the total product (or of its exchange 
value), but this does not happen. Ror as soon as a number of 
labourers have been made superfluous by these changes, and 
wages have accordingly fallen, then, as Ricardo failed to see, 
the old methods of production — in this case the old arable 
farming — will become more profitable ; they will develop, using 
labour more intensively and absorb the surplus of idle labourers. 
It can be rigorously proved that equilibrium in this case 
necessarily presupposes a division of production between the 
old and the new methods so that the net profits of the entrepreneur 
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■will be equally great in both branches of production and the total 
product, or its exchange -value, will reach the maximuin physically 
possible, and will thus finally increase, and not decrease. 

We shall first sho'W this by means of an example. Assume 
ten large estates, all of the same size and with the same natural 
advantages and each .employing by the old methods 100 labouieis. 
Wages are, say, 500 shillings, the gross product of each estate 

100.000 shillings, and the net profit of eaeh owner consequently 

50.000 shillings. 

Let us now assume that one of the landowners adopts the 
new method. He dismisses 60 labourers, but -with the help of the 
remaining 60 he obtains a gross yield worth 77,500 shillings, so 
that his net profit is 77,500 — (60 x 600) = 62,600 shillings. 

Of the 60 unemployed labourers, let us assume that 45 are 
absorbed into the nine other estates, or five in each, and that of 
these additional five workers : — 

No. I prodaccs an additional value oh Bay, 600 Bhillings. 

No. 2 „ „ „ „ ,, „ 490 ,, 

No. 3 „ „ „ M „ » 480 „ 

No. 4 „ „ ,* ,, „ ,, 470 „ 

No. G It II II II II II 400 II 

For fivo workotB, total 2,400 „ 

At the same time, the consequence must be that wages will 
fall all rowidi let us say to 450 shillings, in which case the owner 
of the first estate may find it advantageous to re-employ, say, 
five of his previous employees. We will assume, for the sake of 
rimplicity, that their additional product ■will be equal to the 
above, or 2,400 shillings. The final result -will he : — 



Otom 

Produeto 

iTapes. 

Net Profit, 


ShxRings, 

Shillinffs, 

Shillings. 

Jn each of the nine 
old eatatcB « 

102,400 

105 X 450 = 47,260 

55,160 

In the ** new ** 
estate after re- 
emplo.ying fivo 
lahourers. 

70,900 

55 X 450 » 24,760 

65,160 


The total gross product, which -was formerly exactly 1,000,000 
shillings, will now he ; — 

(9 X 102,400) + 79,900 = 1,001,600 shillings. 

Thus the result is that the total gross output has been increase 
and not diminished, and since the old estates, which employ 
more labourers, are more favoured by the fall in wages, they will 
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finally liave the same profit as the “ new ” estate, so that there 
no longer remains any inducement to go over to the new methods. 

In a more general form the proof is as follows : Let Fig. 9 
represent the old method of cultivation and the Fig. 10 
the new, in which a smaller numher of labourers are employed 
on an equal area of land, and in which the gross product is also 
smaller ; the net profit, however (the upper part of the area tmder 




the curve), is greater. Let us suppose that one or more land- 
owners go over to the new method of cultivation. A number of 
the dismissed labourers will then seek employment in the estates 
working on the old methods. As they are so few, they will produce 
on each of these estates an additional product almost equally as 
greai as that of the last of the labourers previously employed, 
and since the net product of the estates adopting the new method 
is greater than previously, the total gross product ?nu8t consequently 
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have increased. At the same time, marginal prodnotivity and 
TOges have fallen somewliat, so that the landowners’ share, even 
in the old estates, becomes somewhat greater than before. The 
same process will repeat itself each time an estate goes over 
to the new method of cultivation, and since falling wages in 
themselves bring a larger profit to the owners of the oU estates, 
as the number of labourers is greater in them than in the new, 
then sooner or later a point will be reached at which the net profit 
will be exactly the same in both, and every inducement to a 
further transition from the old to the new will therefore disappear. 
At this point, too, the total gross product will have reached the 
maximum. 

This really follows directly from what has been said, but 
it can also be directly proved in algebraic form. If x and y are 
the number of labourers per acre on the first and second methods 
of cultivation respectively, and the productivity function in the 
one case is f{x) and in the other <j>[y ) ; and if we assume that 
»> acres are cultivated on the first method and n acres on the 
second, then we must look for the conditions under which the 


expression 


+ »^(y) 


reaches its masmum value if, at the same time, 
m + n = 5 

and 

mx-\-ny — A 


where B is the number of acres and A the number of labourers 
available for the industry in question (here agiioulture) as a whole. 
By differentiation and elimination (the partial derivatives of the 
first expression being put = 0) we can easily obtain the two 
equations 

and 

/(a) — ^f'(a) = ^(y) — y^'(y), 

of which the former indicates that when the gross product is a 
Tn p.TrirmiTn the marginal productivity of labour, , and therefore 
wages, will be the same in both types of production. The second 
equation gives the sazne condition for rent per acre. 

Thus, although at first si^t the going-over of some firms 
to the new method of cultivation seems to d i minish the total 
product, actually the total product is maximized ; hit at the same 
(nne tcages necessarily faUj so long as we assume that the gross 
product is less in the estates cultivated by the new method than 
in those cultivated by the old. 
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Nor is the result any difierent if we assume that wages 
are already at the subsistence level (and cannot, according to 
the usual view, fall lower). In reality, wages can not only be 
forced below it for a little, but can remain below it indefinitely, 
if the labourers and their families can make up the difierence by 
poor relief, as happened in England to a great extent at the end 
of the eighteenth and the beginning of the nineteenth centuries. 
If we assume that the available supply of labour must, under 
any circumstances, be somehow supported by the landowners, 
it would in fact be more advantageous for them to reduce wages 
to the point to which they would tend to fall as a result of free 
competition, and to add, by charity, enough to bring up their 
incomes to the necessary minimum ; it would be better to do 
this than to insist that every labourer employed should earn the 
subsistence wage. Especially after the discovery of a technical 
improvement of the kind in question, such minimum wage 
regulation might have the result that many labourers would 
be unemployed and, with their families, would become entirely 
dependent on poor relief. 

Although we have so far only concerned ourselves with some 
of the forces at work, we may nevertheless proceed on the 
provisional conclusion that free competition is normally a 
sufficient condition to ensure maximization of production. But 
this maximization may very well be associated with, and even 
be conditional upon, a reduction in the distributive share of 
one of the factors of production — in this case, labour. This 
shows the serious error of those who see in free competition 
a sufficient means for the ma ximum satisfaction of the needs 
or desires of all members of society. 

It might further be supposed that a result winch led to 
a reduction in wages could not at any rate arise with the labourers 
as entrepreneurs ; and, on the other hand, a change in production 
that led to a reduction in rents would never be acceptable to 
landowners as entrepreneurs ; both of these results are, however, 
quite possible under free competition. To the individual 
entrepreneur who encounters a certain market rate of rent or 
wages, a techmcal improvement which increases his net return 
is in itself always economically advantageous. That it should 
have the contrary efiect when all entrepreneurs follow suit 
does not, in general, afiect the manner of procedure of the 
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individual, unless agreements, cartels, etc., take tke place of 
free competition. In any ease it is to be noticed that production 
(so far as our assumptions hold) reaches its maximum, from 
a technical point of view, with universal free competition. 
Co-operation between workers to raise wages and between 
employers and landowners to lower wages (in the course of which 
some land must remain unoultivated) would both lead to 
a dimimilion of product, and only if co-operation results in social 
collectivism could the mayinuiTn product, physically and 
technically possible, again be reached. 

An interesting example of this is afforded, if I am not mistaken, 
by conditions in Swedish forest districts, for example, Norrland 
or Smaland. If forest products rise in value, it may very well 
be that farming, which had previously been possible in such 
areas on occasion, will no longer be profitable, and from the 
point of view of the landowner it will be better to abandon farming 
and to plant trees on his fields. And this despite the fact that 
forestry obviously cannot support nearly so many men on a 
given area as even the poorest farming. That the owners of the 
land may acquire great and unearned wealth in this way, whilst 
wages ate at the same time forced down by the superSuity of 
labour is a grievous wrong which should certainly be righted. 
Sut the supposed conflict between a private and public economic 
interest, which some people have found in these circumstances 
and which they have even sought to remedy by legislation, does 
not, if our observations are correct, exist. Indeed, the total 
national product will probably be greater if forestry is every- 
where free to expand wherever — ^firom the point of view of private 
economic interests — ^it is most profitable ; and the superfluous 
. labour (in so far as it cannot be absorbed into the industries 
based on forestry) seeks employment in those districts which 
continue, by reason of their natural advantages, to practise 
farming. 

In other words, the evils here requiring a remedy relate 
exclusively to the problem of the social distribution of income, and 
■ not to that of the economically most advantageous meUiod of 
production. 

Exactly the same is true of the ** parasitic ” occupations 
much discussed in recent years, those in which the labourers, 
usually women and children, do not receive a living wage, but 
are partially supported by others (parents, relations, etc.). It is 
said that, in the interests of society, such occupations should be 
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forbidden ■wbere tbe employers ’will not, or cannot, offer full \rages. 
Tet the only result of doing so would probably be that those now 
employed in them, far from having their position improved, would 
have to rely entirely on the support of others. 

On the whole, it is a mistake to regard as obvious — as is 
so often done — ^that all healthy persons capable of work must 
be able to live by their labour alone, unless the country is (in the 
vulgar sensei overpopulated. On the contrary, it is quite 
conceivable that the total output of a society may be large enough 
for all, but that the marginal productivity of labour is none the 
less so small that labour has only a slight economic value. Even 
in a socialist state, imder such conditions, the wages paid would 
only correspond to a part of necessary esqrenditure, whilst the 
rest would have to be found from the rent and interest of the 
society. 

This, of course, does not exclude the possibility that the 
great majority of inventions and technical improvements may 
be beneficial in both directions ; i.e. may in themselves tend 
to increase the marginal productivity of both labour and land, 
together with their share in the product. According to the 
ordinary rules of probability there is, indeed, an overwhelming 
probability that they will do so, as soon as the increase in total 
productivity becomes sufficiently genera]. If the colossal advance 
in all fields of production during, let us say, the last two centuries, 
has nevertheless brought only a relatively slight, and in many 
oases very doubtful, improvement in the conditions of labour, 
whilst rent has successively doubled and redoubled, the primary 
cause, as we have said, is to be found in the one-sided increase 
in one factor of production, namely labour, owing to the great 
increase in population during that period. Such an increase 
must, other things being equal, continually reduce the marginal 
productivity of labour and force down wages ; or — ^what comes 
to the same thing, though the connection is easily overlooked 
on a superficial view — preuent the otherwise inevitable rise in 
wages due to technical progress. Unfortunately, collectivism 
cannot provide a remedy for this evil created by the labourers 
themselves — at any rate not in the long run. 

It is scarcely possible to discover a simple and intelligible 
criterion which will indicate whether a change in the technique 
of production is in itself likely to raise or to lower wages. But 
in accordance with what we have said in our criticism of 
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Eioardo’s theory, it may be asserted that, whenever the primary 
effect of a change in production is to cause employers to reduce 
the number of their employees without their having been 
compelled to do so by a rise in wages, it is a sign that the marginal 
productivity of labour has fallen and a larger or smaller ultimate 
reduction in wages will probably ensue. On the other hand, 
a technical improvement which favours labour must reveal itself 
from the beginning in an increased demand for labour and higher 
wages in much the same way as if, in the example on p. 137, 
technical improvements had tended to make arable farming 
more profitable than pastoral, instead of vice versa. But what 
we have said here applies mainly to wages and rent, in relation 
to each other. The appearance of capital in the field of production 
introduces, as we shall see below, certain modifications in our 
conclusions, without, however, rendering them invalid as a whole. 


2 . Gapitalistic Production 
A. The Gcntcept of Gapilal. 

We now come to the third group of factors of production 
— ^those which are commonly included in the term “ c apital ”. 
To give an account of the real nature of capital, its role in 
production and the grounds upon which its owners, like the 
owners of land and labour, claim a share in the product, is 
considerably more difficult than with the other two factors , 
and has led to inniimerablB controvers ies among economists. 
One of the chief difficulties has been the varied and changing 
forms which productive capital assumes in reality. In the 
ordinary sense of the term, it includes all auxiliaries to production, 
with the exception of natural forces in their original form, and 
direct human labour. Thus, in the first place, it includes the 
houses and buildings in which work is carried on or which are 
otherwise necessary to business ^ ; the implements, tools, and 
naaohinery with which it is conducted, and also a further very 
important group — livestock. Capital also includes the raw 
materials which are worked up, and finally — not the least 
important category — the provisions and other commodities 

r To what extent dwelling-hODBes and durable objeotB of eonaumption 
are to bo reckoned as ospitsl is a disputed question to whioh wo shall return. 
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wiicli must be saved up or otherwise held ready, if labour is to 
be supported during the period while work is in progress. This, 
of course, is the commonly accepted sense of the term. Some 
writers, such as Staailey Jevons, go so' far as to regard the last 
item as fundamentally including the whole of capital — ^that is 
to say, all capital in its form of fee capital, before it is invested 
in production. This is, however, as we shall soon see, too 
one-sided a view of the matter. 

At first sight aU these requisites have only one quality in 
common, namely that they represent certain quantities of 
exchange value, so that oolleclively they may he regarded as 
a single sum of valu e, a certain amount of the medium of exchange, 
money. This also appears to be the reason for the name capital, 
for the word was originally understood to mean a sum of money 
lent, eapiialis pars debiti — ^the principal of a loan as opposed to 
the interest. But, since the yield of production is also measured 
in value terms, capital, like loaned money, has the peculiarity 
that its share in the product— enterest — is the same Mmd of thing 
as capital itself ; interest is an organic growth out of capital, 
a certain percentage of capital, whereas wages as against labour, 
and rent as against land, are quite heterogeneous things. Land 
certainly has, especially in our day, a capital or money value, 
of which rent may be said to be a certain percentage, say 
3, 4, 5, or more per ceilt, but this is, as we have already said, 
something derivative and secondary. Bent would remain 
essentially the same even if legislation forbade all purchase 
and sale of land, and land could consequently not acquire any 
exchange value ; just as is nowadays the case with labour which, 
in contrast with earlier times, can no longer be bou^t or sold 
in the form' of slave labour. 

In this connection, there is another peculiarity which is 
common to all, or at least to most, of what we call capital ; 
namely, that it is itself a proAuct (“ produ c ed means n f 
production ” is a common, and in a sense very good, definition 
of capital). Here again, it is contrasted with labour and laud ; 
or, at any rate, with unskilled labour and virgin soil. Man is 
born, but he is not produced — except in " slave breeding ” — 
and the sum of natural energy, like the Bum of matter, cannot 
be either increased or diminished by man. 

The above circumstance, together with the indisputable 
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fact that capital greatly increases productivity, was long regarded 
as a sufficient explanation and defence of interest. Capital 
represents, it was said, "previously-done” labour (in fact it 
represents, as we shall soon see, not only “ previously-done ’’ 
labour, but also the previously performed services of the land), 
and this, like all other labour, must have its reward; hence 
interest. Thus argued McCulloch, Bastiat, and others. In this 
simple manner they believed that they had discovered both 
a philosophical and an ethical foundation for the phenomenon 
of interest. The latter was especially necessary since, as is well 
known, all real interest, at least if it took the form of interest 
on borrowed money, was long forbidden in the Catholic, and to 
some extent in the Protestant world (though much less objection 
was raised, or none at all, to a landowner taking rent; even if 
he did not cultivate his land at all). 

Th is explanation, however, is evidently very defective. 
T he previously-done labour must, of course, h^ itB~~i^e B; 
but these wages are not paid from intere st, b ut from catft al 
itself. If anybody makes a spade, a plane, or any other capital 
good, he obtains, by its use, compensation for his work— and 
he has no obviotis claim to anything more. " What is enigmatio 
is that the possession of capital, apparently at least, does nroeur e 
s omethmg more, namely a permanent mcome in the form of 
in terest, either without sacrifice of capitaL nr— while, .c apital i s 
co nstantly being replace d. 

It is indeed true that, as a rule, the total product is increased 
by the employment of capital, by more (i.e. by a greater quantily 
— or value — of product) than corresponds to the capital used up 
in production. But this oiroumstance in itself requires an 
explanation. We may, with Bohm-Bawerk, ask why competition 
does not either reduce the value of the product or raise the value 
of capital goods to such a point that the former exactly 
corresponds to the latter, without leaving anything over for 
infere^. We must not simply take it for granted that capital 
can claim the whole of the surplus. 

Strictly speaking, ca pital is necessary for, aU producti on ; 

1 According to our previous assumption that prices of finished products 
are given in advance, i.e. determined hjr the rrorld marhet, the former alternative 
should, of course, disappear ; but certainly not the latter, since international 
capital transfers are excluded and the pricing of capital goods takes place 
in the home market, and must be investigated there. 
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in its absence the product would be more or less negligible. 
But can cauital on that account claim the whole, or the egeater 
p ^, of the produ ctl This is impos sible : f or, with as mu^ 
justific ation labour could demand the whole — and land als o. 
Th ere must be a division, but on what princi ple ? The above 
argument gives no answer at all. 

Among earlier writers von T hiinen was certainly the most 
advanced in his conception of the nature and origin of interest. 
Just as he regarded the addition to the product made by the 
“ last worker ” as determining wages, so int erest was determin ed 
b y the "yield of the last increment of capit al", but he did 
not follow out this thesis very far, and, indeed, it is not exactly 
correct. Still clearer was the light thrown on the subject by 
Je vons in his Theory of PolitiocH Economy, though unfortunately 
his theory of capital is still only a fragment of a complete theory. 
It was not imtil Bo hm-Bawe rk published his great work that we 
acquired a theory of the nature and functions of capital, and of 
the origin and determination of interest, which, in dearness and 
exhaustiveness, s atisfies even the most exacting deman ds. But 
i n spite of his brilliant style. Bohm-Bawerk’s exposition is marred 
by a rather excessive difikiseness; its wealth of examples is 
sometimes contusmg to the reader. On the other hand, in my 
opinion, h is logical analysis of the subject was, in one importan t 
r espect, not carried as far as would be desirable from an 
expository point of view. I propose, therefore, to present here 
BoTim-Sawerk's prmcipal ideas in an abridged and, if possible, 
clearer and more comprehensible form. 


B. The Marginal Produclivity of Capital. Investment for a Single 

Tear. 

If for the moment we leave aside the question of the origin 
of the productivity (or value-creating power) of capital, and 
regard it as an empirical fact, we may readily apply to capital 
the theory developed above — ^that the share of the product 
going to any particular factor of production is determined by its 
ma rginal product ivity. Actually thisis what von Thiinenattempted 
to do. Just as the additional product of the last worker regulates 
wages, ’so, according to von Thiinen, the rate of interest on all 
capital is regulated by the yield of that portion of capital which 
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is last employed.! This may seem obvious, for so long as an 
entrepreneur obtains a larger return on the capital employed in 
his production than he need pay in interest for borrowed capital 
— or can himself obtain by lending his own — he will, of course 
be inclined to increase his employment of capital. Conversely, 
if the interest on borrowed capital is higher than the return on 
the capital employed in production, or on the last portion 
employed, then he will, as far as possible, curtail his employment 
of capital to the most necessary purposes or to the more profitable 
branches of his productiom 

Further investigation, however, shows that this analogy 
between interest, on the one hand, and wages and rent, on the 
other, is in complet e. With labour and land, as we have already 
pointed out, the law of marginal productivity applies, with 
certain reservations, both to the economy as a whole and to 
every private undertaking. If there exists, in any place or 
country, a superfluous labourer or an acre of ground which 
ate only capable of making an addition to production less than 
that which corresponds to the prevailing level of wages or rent, 
then wages and rent must tend to fall. (The fact that there 
may he a limit below which wages physically cannot fall, or on 
social groimds, cannot be allowed to fall, is a matter for separate 
consideration.) But this theory only applies to capital, as 
usually conceived, when we look at it from the point of view 
of the individual entrepreneur, to whom wages and rent are 
data, determined by the market. If we consider an increase 
(or perhaps a decrease) in the total capital of society, then it is 
by no means true that the consequent indrease (or decrease) 
in the total social product would regulate the rate of interest. 
In the first instance, new capital competes with the old and 
thereby results, in the first ptoce, in a rise of wages and rent, 
possibly without causing much change in the technical 
composition of the product or the magnitude of the return. 
For this reason, interest must certainly fall ; but it need not 
fall-to zero, or anything like it, even if the additional product 
of the new capital is almost nil. The increase in wages and 
rent' may absorb the superfluous capital, so that the latter 
is now just suffident for the needs of production, in sjate 

1 [A mark this passage in Wicksell’e own copy of the second edition 

indicBtes that he wished to reconsider it.] 
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ot tne mot that production has in reality scarcely expanded 
at all. 

The e xplanation of this curious diver gence is quite simple. 
W hereas labour and land are measured each in terms of its orm 
t aihnical unit (e.g. -working days or months, acre per annum) 
capital, on the other hand, as -we have already sho-wn, is reckoned, 
in c ommon parlance, as a sum ot exchange valu e — wiietJieT in 
money or as an average of products. In other words, each 
parlacular capital-good is measured by a unit extraneous to 
itself. However good the practical reasons for this may be, 
it is a theoretical anomaly which disturbs the correspondence 

which would otherwise exist between all the factors of production. 

The productive contribution of a piece of technical capj-tal, 

su ch as a steam engine, is determined not by its cost but by -th e 
h orse-power which it develops, and by the excess or searoily 
of similar machines. If capital also were to be measmed in 
technical units, the defect would be remedied and -the 
correspondence would be complete. But, in that case, productive 
capital would have to be distributed into as many ca-tegories 
as there are kinds of tools, machinery, and materials, etc., and 
a unified treatment of the rSle of capital in production would 
be impossible. Even then we should only know the yisU of the 
various objects at a particular moment, but nothing at all about 
•the value of the goods themselves, which it is necessary to know 
in order to calculate the rate of interest, which in equilibrium 
is the same on aU capital. Again, it is futile to attempt — with 
Wabas and his followers — to derive the value of capital-goods 
from their own cost of production or reproduction ; for in fact 
these costs of production include capital and interest, whereas 
our analysis of -the laws of the cost of production has hitherto 
proceeded on the assumption that production is non-capitalistic. 
We should, therefore, be arguing in a circle. 

W e can, however, escape from this difficult y if we refer to 
the common, or at least similar, origin of the various kinds of 
capital. We have already pointed out that c apital itself is almo st 
a lwa-ys a -product, a fruit of the co-operation of -the -two orieinal 
f actor s : labour and land . All capital-goods, however difierent 
they may appear, can always be ultimately resolved into labour 
and land ; and the only thing which distinguishes these quantities 
of labour and land from those which -we have previously considered 
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is that they b elong to ei^Uer year s, whilst we have previously 
been concerned only with current labour and land directly 
employed in the production of consumption-goods. But this 
d ifierence is sufficient to justify the establishment of a suedd 
c ategory of means of nroduc iaon. side by sirlp. with lahnnT 
land, under the name of capital ; for, hi the interval of time 
thus afiorded, the accumulated labour and land have been able 
to assume forms denied to them in their crude state, by which 
they attain a much greater efficiency for a number of productive 
purposes — as B ffiim-Bawe rk, better than any other modem 
writer, has analysed and demonstrated in such a masterly 
manner. 

In this circumstance is also to be found the whole esplanation 
of the value-creating power of capital, or its so-called productivity. 
AVhat emerges is simply the importance of the t ime-deme nt 
i n producti on. In the real sense, of course, only living human 
beings, and self-perpetuating natural forces, especially the sun 
and the earth’s .physical and chemical forces, are productive ; 
only the original factors — man and nature. But the productivity 
of both becomes, or at any rate may become, greater if they are 
employed for more distant ends than if they axe employed for 
the inunediate production of commodities. As has been said, 
th is increase in efficiency is a necessary condition of interest ; 
it is the source from which it flows (just as the fruitfulness of the 
earth is the source of rent and the productivity of labour the 
source of wages) ; b ut it does not, on that account, regulate th e 
r ate of intere st. Some part of this increase in productivity 
accrues, and must accrue, to the other factors of production, 
for their co-operation is essential and is indeed itself a part 
of the application of capital. 

We may thus regard capital as a single coherent mass of 
saved-up labour and saved-up land, which is accumulated in 
the course of years. The addition of land is of importance ; 
English political economy has sufiered throughout from over- 
looking the fact that one part of capital consists of the saved-up 
ser vices ofj and. John Stuart Mill flatly denied it. And yet 
this part Capital is without a doubt as important as the other. 
The more elaborate tools and machines may owe their existence 
principally to human labour; but domestic animals, raw 
materials, and so on, are types of capital-goods which come into 
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being mainly througb the resources o£ the land incorporated 
in them. Trees, game, fish, and so on, when wild and unoultivated, 
are the sole product of natural forces (if, for a moment, we 
abandon the usual terminology and extend the term product to 
include also purely natural products). The great majority of 
capital-goods consist of saved-up labour and saved-up land in 
combination ; but if these' two elements are not separable in 
reality, we may separate them in theory, as we do in respect 
of labour and land as factors of production. In what follows 
we shall therefore speak of la bour-cani tal and la nd-capit al as 
conceptually distinct elements of the whole mass of physical 
capital and we shall mean by them labour and land already 
applied — if applied by others, bought and paid for : labour 
and land which have not yet ripened into finished products — 
not present or current labour and land note available. 

A special position is occupied, as we have already remarked, 
by the stored-up energy derived from earlier periods of vegeta- 
tion and found in coal and in ore deposits. They represent, if 
anything does, stored up resources of the land of much greater 
antiquity than any others employed in production. Bnt since 
nobody has omted them from the beginning, they may be treated 
economically as stocks of 'raw material or semi-mannfactnres 
which are spontaneously available. In contrast to the fertility 
of the soil, it is largely true to say that these resources may be 
used up now, or left unused, according as we desire ; but, on the 
other hand , they cannot be renewed. From the latter point of view 
they cannot, strictly speaking, be included in the scheme of a 
stalicmary economy. 

We have now to consider the stratification of this volume of 
capital through time. Here also, we shall proceed gradually to 
our goal ; we shaU assume in the first place that, side by side 
with the resources of labour and land directly available for the 
current year’s production, there exist, in the form of capital-goods, 
saved-up resources of the same kind from a single preceding year ; 
and that these capital-goods are entirely consumed in the 
production of the current year. Naturally, this would bring 
about a considerable increase in the total product if the whole 
available supplies of current resources in labour and land were 
now used in the production of commodities intended for direct 
consumption. But, in that case, the advantage will obvionsly 
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be quite traMitory and will be obtained only by the sacrifices 
of the preceding year and by leaving production in subsequent 
years in the same primitive non-capitalistie state as before. 
Consequently, we must suppose that a corresponding part of 
the resources of the current year is saved in the form of capital 
for next year’s production, and so on. As has already been 
pointed out, we shall assume stationary conditions as the 
foundation of our observations. This will not prevent ns from 
considering changes in the quantities concerned, provided that 
we do not take into account the actual transition stage, which 
is a much more complicated problem, but assume that these 
changes have afoeady become final, so that " static equilibrium ” 
(a stationary state) is again restored. We shall accordingly 
assume that the amoimt of labour and land, saved up in every 
year, is always the same. This presupposes a previous adjustment 
— which we assume to have been made — ^between these two 
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quantities ; for — ^as we shall soon see — it may be advantageous, 
under given conditions, for the capitalist to save a larger amount 
of labour resources and a smaller amount of land resources ; or 
vice versa. As soon as capital has once been formed, then just 
as much labour and land will go to provide each year’s production 
and consumption as was origins^ employed in the non-capitalistie 
state. But since a part of these resources has been saved from 
the preceding year, in the form of capital, the total product 
will, as a rule, be considerably greater than before — at any rate 
up to a certain limi t ; and it will be greater in proportion as 
the part of the resources of labour and land thus employed in 
a saved-up form is increased. 

This may be more easily understood by means of the above 
diagram, which represents production in the current year 1928. 
The amount of labour and land employed, either directly or in the 
form of capital, for the production of this year’s supply of 
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commodities is represented by two rectan^es, of which the left- 
hand divisions (0,0) represent the prodnctive resonroes of the year 
itself, i.e. that portion which is directly employed in the course 
of the year. The right-hand divisions (1,1) represent the saved-up 
‘ labour and land which are used in consumption this year, and the 
upper rectangles of the same size (0,0) that part of the current 
year’s resources which are not employed in consumption till 
nest year. 

The dotted rectangles represent partly that portion of 1929 
resources which, together with those saved up this year, will be 
used for the direct production of commodities ne:rt year, and 
partly those portions of the productive resources which will 
then be saved up and capitalized for the needs of the following 
year ; and so on. 

We shall — as before — assume free competition, at least in 
the main part of the field of production. In such circumstances, 
the problem of production will be essentially the same as before, 
except that the factors of production are now increased by two, 
namely the saved-up resources of labour and land. And it is still 
true that the total contribution of each particular factor of 
production cannot be ascertained a priori and does not even exist 
analytically. Its share in the product must therefore be 
.determined by something else, and that something else is, for 
the same reason as before, marginal productivity. Now since 
experience shows that the replacement of a certain quantity 
' of current labour and land by an equal quantity of stored-up 
resources of a similar kind tends in many cases to increase 
productivity, and since we assume that the quantity saved is 
only sufficient for use in these cases (and not even for all of 
them) it follows that the marginal productivity of the saved 
resources of labour and land is greater than that of the current 
resources — at any rate up to a certain point, not yet actually 
reached. This marginal productivity, and the share in the 
product which it determines, provides in the first place, 
a recompense for the actual capital used up in production, but 
it also provides something more. Under stationary conditions 
the exchange value of goods and services necessarily remains 
unchanged year after year, so that a person who, in one year, 
purchases labour and land in order to convert them into capital, 
intended for production in the following year, can always count 
upon obtaining more product, or value, than he has himself 
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paid out. This surplus is what is called interest. We thus 
arrive at the following definition : 

CajMl is savedrup labour and saved-up land. Interest is the 
difference hefmeen the marginal productiviiy of saved-up labour and 
land and of current labour and land. 

If conditions are not stationary, then of course we have to 
take into account changes in the value of similar commodities 
(even labour or goods of the same kind) which may occur in 
the course of production — and which may easily make the 
actual rate of interest earned negative rather than positive. 
That, however, is self-evident. Nothing is more common than 
for a large inflow of capital into a certain industry to cause 
so great a reduction in the xuice of the product that capital 
is employed for a while at a loss instead of a profit. The real 
theoretical difficulty is rather to explain how, under stationary 
conditions, the possession of capital can remain a permanent 
source of income. The application to non-stationary conditions 
offers no difficulty in principle. 

So far as I can see, everything which can be said in 
explanation of this phenomenon is said in the italicized passage 
above. Of Bfihm-Bawerk’s three main grounds why “ present ” 
goods possess a higher value than future goods (or past goods 
higher than present goods), the first refers to the difference 
between wants and their satisfaction in the present and in the 
future ; the second to the subjective undervaluation of future 
needs and overvaluation of future supplies. These considerations, 
however, are only indirectly significant for the productive 
employment of capital. Those who borrow capital for the purpose 
of production will not, because of anticipated future supplies or of 
subjective overvaluation, pay more in interest than they actually 
obtain themselves by the technical employment of capital. 
(They may well be induced in this case to use some of the 
borrowed money unproductrvely for their own consumption 
and, to that extent, diminish lie supply of capital and thus 
raise the rate of interest.) 

On the other hand, these considerations play a very 
important rfile in the actual accumulation of capital ; and in its 
converse, the unproductive consumption of capital, as in loans 
for consumption purposes. Both logically and for purposes of 
exposition it would seem right to begin by exa minin g the effects 
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of a given supply of capital already accumulated, and then to 
inquire the causes which influeqoe, and eventually alter, this 
supply. Thus there remains only the third of Bohm-Bawerk’s 
main reasons, namely the technical superiority of the commodities 
or means of production available from an earlier stage over those 
which will only become available at a later date. His reasoning 
in this connection essentially coincides with that which we have 
already advanced and which we shall develop further ; but it is, 
as a comparison will show, considerably mote complicated, and 
therefore probably not so intelligible as our own. This is 
mainly due to the fact that Bohm-Bawerk neglected to base 
his argument on the fundamental simplifying assumption of 
stationary economic conditions, though he did not really achieve 
any greater degree of generalify. Moreover, he cannot be entirely 
absolved from the charge of trying to prove too much when he 
maintains that a " present ’’ means of production, e.g. a month’s 
labour available now, would be, under aU dreumstances, 
technically superior to one available in the future. That, of 
course, is not the case. There ate a number of cases in which 
current labour and land must, from technical necessity, be 
employed in their original form and cannot in any way be 
replaced by stored-up productive power. But this is not the 
point ; it is rather that the marginal productivily of the latter 
is greater, simply because current labour and land exist in relative 
abundance for the purposes for which they can be employed, 
whilst saved-up labour and land are not adequate in the same 
degree for the many purposes in which they have an advantage. 
This again is to be explained by the circumstances which limit 
the accumulation of capital. 

It is also clear that interest, at any rate within the limi ts of 
the single year’s investment here contemplated, must, according 
to our definition, be the same in aU enteprises and all kinds of 
employment, and especially that the marginal productivity 
(and the share in the product) of saved-up land must stand in 
the same relation to that of current land as does saved-up labour 
to current labour. Otherwise it would be profitable to save more 
labour and less land on the next occasion, or vice versa. We may 
remind the reader, in passing, that the technical renewal of 
capital from year to year, which is here assumed, by no means 
excludes the accumulation and maintenance of capital by the 
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individual for possibly remote future use. Such an individual 
need only buy up labour and land in the market in one year 
in the form of implements, slaughter animals, etc., sell them 
in the following year, and thus repeat the same operation. 
In other words, the duration of “private capital”, or, more 
correctly, of the ownership of “ private capital ”, has nothing 
to do with the technical period of turnover of "social” 
capital.* 

If we assume that the whole of the accumulated capital — 
in the form of tools and implements, domestic animals, raw 
materials, etc. — consists of A labour years and 73 acre years, i.e. 
of the total production in the last }'ear of A labourers and B acres, 
and if I represents wages per labourer and r rent per acre then 
the value of capital in money or products will clearly be jf . 1 + B . r. 
If, in the current year, there are employed in a particular business 
a, workers and b acres of the omrent year, and Oj labour years 
and acre years of the preceding year, turned into capital in cue 
form or another, then the total product during the year may he 
regarded as a function of all these quantities, i.e. F{a, b, Oj, bj). 

The partial derivatives of this function with respect to each 
of the variables will be on the one hand, = 1, = r, i.e. wages 

and rent for current labour and land, and, on the other hand, 
^<>1 = = >'i( > v), or whet may be called wages 

(including interest) for the saved-up labour and rent (including 
interest) for the saved-up land. Equilibrium clearly demands 
that Ij : 1 = rj : r. The two equal quantities 
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will then each represent the rate of interest on the investment 
of capital for one year. Interest, or that part of the product 
which falls to capital, thus equals in the particular business 
(flj.Z -f- 6i.r).» ; and the interest on the total accumulation 
of capital will equal (Al -f- Br)i — on the assumption that, under 
free competition, and in equilibrium, all capital will receive 
approximately the same return. 

‘ A primitive form of tho cmpiojinont of copital mentioned by Aug. 
Bondeson in one of his nisfio novels, is the communal use of sheep ; i.o. sheep 
or other cattle are bought by small rural capitalists or old form hands and 
lot out for tho summer, after which tho profit is divided between tho owners 
of the animals and of the land. In this case tho life of the capital-good is, on 
tho average, short, though it does not prevent tho prolongation through decades 
of individual eapitalistio holdings (and accumulations). 
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If -we now oompaie two otherwise similar stationary states, 
both investing capital for a single year, but in one of which 
there is more capital employed, that is to say, in each year more 
labour and land are saved up for the following year than in the 
other case, a difficult, but extremely important, question will 
arise ; what influence will the increased employment of capital 
exercise on wages and rent or, in other words, on the share of 
the product accruing to labour and land in the current year ? 

The fact that their marginal productivity is, normally (as 
we have seen) less than that of savedrup labour and land does 
not, indeed, prevent it from being increased by the increased 
use of capital. This may woU appear obvious ; for, in any 
particular year, current labour and land participate in the direct 
production of commodities in smaller and smaller quantities, 
the more the capitalistic method of production is extended; 
and it might be supposed that this would necessarily imply 
a relatively increased marginal productivity of those factors of 
production. But the matter is not quite so simple. Of course, 
ceteris paribus, a relative reduction in the supply of a factor 
should cause an increase in its marginal productivily ; and the 
increase in the product due to capital would thus accrue in part 
to capital, and in part to the other factors of production. But 
if the accumulation of capital coincides, as is usually the 
case, with technical discoveries and technical progress, it is 
quite conceivable that, despite increased employment of capital 
and increased production, the marginal productivily and the 
distributive share of current labour and land will be less instead of 
more. Only in so far as production in given technical conditions 
is saturated with capital, is it certain that wages and rent — 
usually both — will rise, whilst interest falls. Translated into 
our terminology, this means that the marginal productiviiy 
of labour and land in the last case gradually increases whilst 
the marginal productivity of saved-up labour and land decreases 
— BO that the difference between them is successively reduced 
and may finally disappear altogether ; interest falliag to nothing 
and the capitalists’ share in the product consistii^ only of 
compensation for the saved-up labour and land employed, i.e. 
for the capital itself. 

In the following section, we shall apply this conclusion to the 
more complex case of capital investment over a period of years. 
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C. Capital Investment over a Period of Tears. 

Before an excess of capital caused interest to fall to notliing, 
investment for a single year would in reality have given place,' 
for the most part, to investment for a period of years. Tie ^all 
now examine how this comes about. It is sufficient for out 
purposes to suppose labour and land to be saved up for no more 
than two years ; investments is thus to be either for one year, 
or for two. What we have to say in this connection can easily 
be extended to processes of production and capital investment 
over any period whatever. We shall also ignore for the present 
the period of transition, daring which capital is accumulated 
for the first time and is suitably distributed over the period 
of production in question; we shall only concern ourselves 
with conditions as they are after full equilibrium has been 
restored. 

Each particular year’s production is now due (1) to current 
labour and land, (2) to resources which have been saved and 
capitalized during the two preceding years. But on the other 
hand, if conditions are to remain stotionary, two quantities of 
labour and land (exactly corresponding to these) must be 
withdrawn from the production of consumption goods during 
the current year and devoted (1) to production of goods which 
will only be used in the following year, (2) to goods which will 
only be used in the year after that. Even this does not exhaust 
the list of capital goods existing at the moment; for there 
exists at the same time a group of services of labour and land 
saved up during the immediatSy preceding year and intended 
for employment only in the production of the next sucoeedmg 
year. Eor this reason, they are to be regarded in the current 
year only as items to be carried forward — as it were, goods in 
transit. (Of course, in reality, the various annual groups of 
saved-up labour and land are not always so strictly separable, 
but are often combined in the same capital-goods — of which 
more later.) In the same way, if resources were saved up for 
three years, the labour-capital (and land-capital) available at 
any moment would fall not merely into 3, but into 3 - 1 - 2 -}- 1 = 6 
distinct groups (of. the following paragraph) ; and so on, mntatis 
mutandis, for more extended capital investments. Thus the 
number of capital groups grows, as it were, both in height and 
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breadti, or as the jffirare of tho munbox of j-eaxs. This, as we 
shall see, is a circumstance of great importance. 

The following diagrams, which represent the supply of current 
and saved'Up labour and land, at the present moment, (1) in 
capital investment for one and two years, (2) in capital investment 
for one, two, and three years, e^lain themselves. The figures 
1, 2, 3 indicate that the capital groups concerned ore 1, 2, or 3 
years old, i.e. originate in 1927, 1926, or 1925. By 0 are 
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represented the current resonrces of labour and land, whether 
used in direct production for the year or saved and capitalized for 
the production of succeeding years. The years marked on the left 
are to he conceived as representing the year in which the existing 
capitalized productive ioices on the same horizontal line are 
employed for the production of consumption-goods, and this 
naturally presupposes that they will co-operate partly with 
current labour and land of the same year, and partly with those 
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saved-np and capitalized during preceding years for use in 
a future year. 

The sum of the rectangles indicated by 1, 1, and 2 (Fig. 12), 
or 1, 1, 1, 2, 2, and 3 (Fig. 13) represents the total supply of 
capital-goods iu existence at the beginning of the present year, 
although only a part of them is employed— or, which amounts 
to the same thing, is consumed — during the course of the year. 
The rectangles one step higher up, identical in size and number. 
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indicated by 0, 0. and 1 (Fig. 12), or 0, 0, 0, 1, 1, and 2 (Kr 13) 

represent tbe supply of capital at tbe end of the year.i ‘ 

If we return to our one-two year capital investment, it is 
clear that the labour and capital aaved-up for two years will be 
remunerated in accordance with its marginal productivity. If we 
consider the estremely primitive nature of the implements 
domestic animals, etc., which are possible with investment for 
a single year, and the enormous improvement in the technique 
of production which would be possible in many fields with 
investment for two years, we shall easily see that the marginal 
productivity of two-year-old capital must, within very wide 
limits, he greater than that of one-year-old capital and a fortiori 
than that of current labour and land. But it should be carefully 
noted that this does not mean that, in all such oases, investment 
for two years would be profitable. For that to occur the three 
above-mentioned quantities must stand in a certain determinate 
relation to each other, corresponding to that which erists in 
a calculation with compound interest. In other words, if the 
marginal productivity of one-year-old capital (i.e. labour and 
land saved-up for one year) is related to that of current resources 
as, for example, 1-05 to 1, so that one-year-old capital yields 
6 per cent interest, then the marginal productivity of two-year-old • 
capital must necessarily he related to that of one-year-old capital 
at least as 1-05 to 1 ; and consequently to current resources of 
labour and land as (1-05)* to 1, so that two-year-old capital will 
yield at least lOJ per cent interest for its two years. This is 
obvious, for otherwise anybody who wished to save capitalfortwo 
years or more would prefer to split up the hypothetical two-year 
capital investment into two successive one-year investments — 
so that the technical period of turnover of capital would still be 
only one year. 

On the other hand, it may be asked whether the interest 
on two-year investments could not be permanently more than 
double, say three of four times, that of one-year investments. 
A levelling in the opposite direction cannot take place so directly, 
since those who desire the return of their capital after the lapse 

' If all the rectangles were of tire some sire — and the oo-operation of land 
in production were omitted — the above left-hand diagram might serve as an 
illustration of Bhhm-Bawerk’a famous example of a continuous rt^gmed 
production. {Positive Theorie des Kapitals, 3rd edition, book iv, part u n. in 
earlier editions, hook iii, part v.) 
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ot one ycai have no other choice, it might be supposed, than 
a one-year capital investment. But, in an advanced economic 
system, credit enters at this point as a levelling factor. So long 
as the total amount of social capital remains unchanged year 
after year (and of course still more if it continuously grows), 
the technical period of investment is a matter of indifierence 
to the individual capitalist. As against those persons who, in 
the course of the year, desire to call in and consume all or some 
of thrir capital, there would (at least) be an equal number 
simultaneously desiring to build up new capital to the same 
amount. The transfer of capital from the former to the latter, 
and of the corresponding eschange values in money or 
consumption goods from the latter to the former, might be 
effected by a simple credit operation without the necessity for 
the simultaneous liberation of any real capital in the technical 
sense. Interest rates for long and short periods do, in reality, 
tend to be equal ; the difference which actually exists should 
be regarded partly as an increased risk premium for long-term 
loans, partly as due to the fact that, under existing economic 
conditions, short-term debts on good security are largely used 
as cash (money substitutes), a fact with which wc cannot here 
concern ourselves. Thus, in the supposed circumstances, one-year 
capital investments in the technical sense would be exchanged 
more and more for two-year investments until interest on the 
latter became slightly more than double, or, calculated per 
annum, as great as the former. If this levelling has been 
achieved and full equilibrium restored, it is easy to see that 
the surplus marginal productivity of all the groups of capital 
employed during the year, i.e, the total profit on capital of the 
year, constitutes one i/ear’s interest on the whole value of the 
total capital, each capital group being regarded as representing 
the value of the labour and land employed, together with the 
accrued interest. The same naturally applies to longer capital 
investments, so that there is complete agreement between theory 
and practice. 

The whole available capital will now be distributed between 
one-year and two-year investment — since, for the moment, we 
ignore the possibility of longer dated investments — and in 
a definite proportion ; so that the above relation between the 
marginal productivities will obtain. If capital increases, i.e. it 
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tie accumidated quantities ol labour or land, or of botb, are 
increased, we may suppose that new capital, and consequently 
ultimately the whole volume of capital in existence, will also 
be distributed in the same proportion as the old oapitM between 
these two periods of investment. Yet this does not usually 
happen. Such an increase must of itself, in view of what we 
have said, and apart from simultaneous technical inventions, 
etc.,' reduce the marginal productivity of saved-up resources and, 
at the same time, increase the marginal productivity of current 
resources. Excepting for the case where a uniform increase 
of both has a specially marked tendency to reduce the marginal 
product of resources invested for two years, so that we may 
suppose the marginal product of each to fall in about the same 
proportion, then it may easily be seen that the relation between 
the yields of the two forms of capital will be necessarily disturbed, 
to the advantage of the longer-ienn investment; the interest 
on both one-year capital and two-year capital has faUen, but 
that on two-year capital is now somewhat more than double 
that on one-ycar (perhaps two and a half to three times as lugh). 
Investment for two years is thus relatively more profitable than 
before and extends to fields which it had previously not entered ; 
whilst one-year investment expands relatively little, or may 
even contract. Thus, in the end, the relative marginal products 
of both are brought back to the right relation. In addition to 
this, investments for three, four, or five years, etc., which 
have previously been unremunerative, in spite of their higher 
marginal productivity, now yield a profit and will therefore 
be made. 

If we represent the marginal productivity of two-year labour 
and land by fj and fj, respectively ; then, in equihbrium, we 
must have 

Z. : = 1, : f = xa : ri = Vj ; r. 

If we represent this common ratio by 1 -1- f, then 

Zi = Z(1 + i), Zj = Z(1 -1- »)= = about Z(1 + 21-), 

and similarly for Xj and Xj. Now if Zo and Zj are reduced in the 
same proportion relatively to Z (for example in the ratio 1*1^ ^ 

where e is a proper fraction which is not too small) we obtain 

Zj = Z(1 -(- j)(l _ e) or, approximately, = Z(1 -f i — e). 
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But, on tlie other hand, 

Z(1 + 2t — c) > Z(1 + i - 

If, in this case, € > t then one-year capital inYestment would 
show a loss and would certainly be contracted ; if c > 2i, the 
two-year investments must also (M)ntract and the centre of gravity 
of capital investment would shift to longer investments ; and so 
on. If, as in the above example, the rate of interest is 5 per cent 
per annum, and if, owing to the accumulation of new capital, 
the marginal productivity of one- and two-year capital goods 
is reduced relatively to that of ennent labour and land by, say, 
1 per cent, then one-year interest will consequently fall to 4: per 
cent, but two-year interest to only about 9 per cent instead of 
what it ^oidd be in equilibrium — ^namely (1*04)* — 1, or 
rather more than 8 per cent. Two-year capital investment thus 
becomes (absolutely less but) relatively more profitable than 
before. Under certain simphfying assumptions, such as those 
made by Bohm-Bawerk and by ourselves in the next chapter 
of this work, this fact, which is of fundamental importance for 
the whole of the theory of capital, and whose significance was 
already recognized by Ricardo, can be proved matbematically 
as a universal principle. 

This bas important consequences for the remuneration 
of current labour and land, i.e. wages and rent. An increased 
investment of capital itself tends, as we have seen, to reduce 
the quantities of current labour and land available for each 
year’s direct production, and consequently to raise their marginal 
productivity. If, however, a iclalavcly larger share of this capital 
than before is placed in two-year investments, and the capital 
is thus divided into two different partSj one of which is only 
used in the next year, then clearly there will be a reduction, at any 
rate relatively, in the quantities of accumulated labour and land 
employed each year ; but, at the same time, there will also be 
a reduction in that part of the current labour and land which 
must be saved and capitalized each year to renew that which 
is consumed. A larger part will remain over for the current 
year’s direct production of consumption goods, whilst, at the 
same time, its marginal productivity will fall. It is the peculiarity 
of capital that, when it grows, it grows in height as well as in 
breadth, and in this there is a counter-weight to the tendency 
for an increase of capital to raise wages and rents. 

Other things being equal, however, this last tendency can 
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never be entirely overcome. Inevitably wages and rents (oratany 
rate one of them)* will finally rise— though not so much as one 
might at first suppose— ns a consequence of the increase of 
capital as such. But the position is different where, as may easily 
happen, some technical invention renders long-term investment 
even without a simultaneous growth of capital, more profitable 
(absolutely) than previously. The consequence must necessarily 
be — so long as no further capital is saved — a diminution in the 
“horizontal-dimension” and an increase in the “vertical- 
dimension ”, so that the quantity of capital used in the course of 
a year will be reduced ; an increased quantity of current labour 
and land will consequently become available for each year’s direct 
production ; and, although this need not necessarily cause their 
marginal productivity and share in the product to be reduced 
— since the total product has simultaneously been increased by 
the technical discovery, yet a reduction may clearly result. The 
capitalist saver is thus, fundamentally, the friend of labour, 
though the technical inventor is not infrequently its enemy. 
The great inventions by which industry has from time to time 
been revolutionized, at first reduced a number of workers to 
beggary, as e}q)erience shows, whilst causing the profits of the 
capitalists to soar. There is no need to explain away this 
circumstance by invoking "economic friction”, and so on, for 
it is in full accord with a rational and consistent theory. But 
it is really not capital which should bear the blame ; in 
proportion as accumulation continues, these evils must disappear, 
interest on capital will fall and wages will rise — unless the 
labourers on their part simultaneously counteract this result by 
a large increase in ibw numbers. 

That the transformation of circulating into fixed capital, 
i.e. the change from short-term to long-term capital investments, 
may frequently injure labour is beyond doubt. But Ricardo 
was mistaken in his belief that this consequence was due to the 
fact that the gross product is simultaneously reduced. This is, 
as may easily be proved, theoretically inconceivable. The gross 
product under free competition (where such is at all possible) 

1 This observation must bo made, lor capital investment nndonbt^Iy 
tends to disturb tho conditious under wbioh labour and land are able to replace 
caob other at the margin of production , It may therefore happen in exceptional 
cases that wages alone reap the benefit of a growth of capital, wlnlst rents fall ; 
or vies versa. (Of. also p. 216.) 
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always tends in the main towards the maximum which it is 
physically possible to obtain with the existing means of 
production. 

In my work, jjher Wert, Kapital und Rente (Jena, 1893), 
p. 101, 1 pointed out the easily'intelligible fact that, if capitalist 
employers by common agreement extend the period of production, 
and thereby the period of capital investment, beyond the point 
consistent with their interests under free competition, their 
profits will rise, because, with an unchanged quantity of capital, 
wages and rents calculated in money or goods must neces- 
sarily fall. 

But, at the same time, the annual product would, up to 
a certain point, increase — a fact which may appear to conflict 
with the general principle that free competition brings about the 
maximum return from production. 

If, however, wc regard capitol, as we should do, genclically 
(i.e. as the total of a number of years’ accumulation of labour 
and land) then it is clear that, in this case, there has actually 
been an increase in the volume of social capital — that is, an 
accumulation of real capital — ^at the expense of labourers and 
landowners, who do not receive its fruits unless, by co-operation, 
they, succeed in obtaining better conditions in the future, by 
profit sharing, and so on. A somewhat similar phenomenon 
may occur as a result of the operations of entrepreneurs in 
the money and credit markets — as we shall see in the next 
volume. 

But the assumption underlying the principle outlined above 
was that all the factors of production had a given and constant 
magnitude and, to this extent, it holds good, even though it 
may be diificiflt — ^if not impossible — to define this concept of 
social capital with absolute precision, as a definite quantity. 
In reality, it is rather a complex of quantities. 

We have now completed the foundation of our static theory 
of capital. The complications which wc must still take into 
account in passing from abstract theory to the concrete 
phenomena of reality are not questions of principle, and present 
only difficulties of detail in mathematical treatment. The most 
important among them is that, on the one hand, labour and land 
of different years are incorporated in one and the same capital- 
good ; and, on the other, that a capital-good is not, as we have 
hitherto assumed, consumed in one yearns (direct) production, 
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but oftea serves for many, sometimes for a long succession 
of years — so that the productive forces embodied in that good 
only come into employment successively. What exactly 'is 
consumed in each particular year caimot, as a rule, be 
detennined. But even in this case, the law of marginal 
productivity must be fully satisfied in equilibrium, for otherwise 
it would undoubtedly be profitable, at some point in production, 
to transfer resources, either by simultaneously decreasing — or 
increasing — ^the factors employed at some other point in the 
period of production, or by increasing or diminishing the value 
of the capital-good. For example, suppose that a machine has 
been constructed in the course of three years and is afterwards 
used for twelve years before it becomes necessary to scrap it. 
If, in the construction of the machine, an additional quantity 
of labour, say one day’s labour, had been added in the fcst year 
of production, then the utility of the machine might possibly 
have been increased by, let us say, the value of three consecutive 
days’ work during the last year of its use. This day’s labour 
would yield an interest of about 8 per cent ; for (l-OSy* = S 
approximately. 

This rate of interest must agree with the rate prevailing 
elsewhere, for, if it were higher, it would be profitable (in future 
production) to employ more labour on this kind of machinery ; 
if it were lower it would be advantageous, in the future, to 
content oneself with machines of inferior qualify and utility, 
which cost less in labour or land for their production. 

It is, of course, another matter that some forms of capital 
(such as houses, railways, certain forms of improvements of 
land, etc.) normally last so long that the quantitative and 
qualitative adjustments, theoretically necessary for attaining 
equilibrium, become impossible in practice. Unless we wish 
to extend om observations over periods of time in which centimes 
are mere episodes, we must content ourselves with noting that 
there is always a tendenoy, perhaps very incompletely realized, 
worldng in the direction indicated above. Of especial importance 
is the reservation regarding periods of great industrial 
development, in which equilibrium is usually conspicuous by 
its absence. We shall consider certain questions of this kind in 
greater detail in a later section. 
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Kote on Bokm-BaicerI:*s Theory of Interest 
'What has been said above modifies and completes Bohm* 
Bawerk’s theory — a theory which has been the object of more 
or less acute criticism by numerous economists. The great 
majority of the objections raised are, in my opiniouj based entirely 
upon misundemtani^g or on an inadequate appreciation of his 
reasoning. But some, or rather one, of them does not entirely 
lack justification, although, as far as I can see, it by no means 
destroys the foundations of his theory. I shall, therefore, give 
a brief r&ume and criticism of B6hm-Bawerk*s theory of interest 
as he presented it.^ 

The first part of his main vork, Geschichte tind Kritih der 
Kapitahins — Theorien (Capital and Interest), I must omit. In my 
opinion, Bohm'Ba'vrerk was entirely successful in showing how 
untenable are all the earlier attempts at explanation which 
emphasize inadequately, or not at all, the importance of the 
timc-elcmcnt in the phenomena of production and value.® With 
earlier writers, such as von Thiinen, Senior, and others, who 
really do consider this element, it seems to me that B6hm-Bawerk*s 
criticism is carried much too far and is sometimes merely hair'^ 
splitting. In particular, I agree with Cassel ® (while profoundly 
(hsagreeing with bis general opinion of Bohm-Bawerk) that he 
scarcely did full justice to Ricardo. However fragmentaiy 
Ricardo ^s theory of interest may be, it appears to be quite correct 
so far as it goes. Among other things, it contains, in a somewhat 
different form, one of the comer stones of Bohm-Bawerk^s own 
theory. The passage in Ricardo to which I refer is to be found 
in chapter i, part v, of his Principles. Ricardo there raises the 
question why the employment of labour-saving machinery is 
always more profitable with hi^ than with low wages, although 
at first sight it might appear as if machinery, being itself a product 
of labour, would rise in price Tcith a rise in wages. With great 
acumen Ricardo shows that this cannot be the case : the price 
of machinery includes interest as well as wages, and if wages as 
a whole have risen, then, other things being equal, interest must 
fall. (The purchaser who uses the machinery must, for the same 
reason, reckon a lower interest on the purchase price of the 

I have treated this subject in greater detail in an essav in Elxmomish 
Tidfkrift, 13 (1911), p. 39 ei eeq. [Ct also toI. 16 (1914), p. 322 ei fcj.] 

* B^ore BShm-Bawerk ^note, ^ofessor Daridson had, in his early and 
valuable essay oa '^De Ekonomiska lagama for EapitalbUdringen ** ("The 
Economic X«aw8 of Capital Accumulation*'), subjected the so^ialled '*use 
theory ” of Hermann to a criticism, which though brief, essentially corresponds 
with that of Bdhm-Bawerk, whose fundamental ideas he often anticipates. 

* ^Tafure and Necesaity of Jnierest, 1003. 
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macWnery.) This is fundamentaUy the same reasoning as that 
with which Bohm-Bawert proves (as we have done above) that 
a rise in wages must lead to a lengthening of the period of 
production or of capital investment. 

It also follows from what has been said, that a rise in wages 
may lead to increased use of maehinery for another reason • 
machinery is used as a means of replacing labour by land, if rent 
has not risen to the same extent us wages. 

The second part of Bohm-Baweri’s work, his Positive Tlteorie 
des Kapitah, will always retain its place as one of the finest 
achievements of economic theory; but even there he did not 
succeed in unifying his theory completely. It seems to rest on 
two (or even three) different and imperfectly co-ordinated 
foundations. 

Already in his Introduction we find the brilliant suggestion 
that we should regard the capitalistic process of production (“ the 
adoption of wisely-chosen round-about methods”) as the 
primary concept and capital itself as the secondary — “ the complex 
of intermediate products emerging at the various stages of the 
round-about process of production taking time ”. This idea, 
which renders all further discussion of the nature and content 
of the capital concept uimooessary, is subsequently developed 
in the masterly book ii, " On the role of capital in production 
and on the accumulation of capital.” The theory is only finally 
completed, however, in the chapters on the origin of interest and 
the height of the rate of interest ’ — particularly in the second 
section of the latter chapter, on the determination of the rate 
of interest on the market. In these, for the first time in the 
literature of economics, a proper account is given of the relation 
between wages and interest and, to that extent, a solution is 
odvanced to the problem of distribution under free competition, 
albeit on greatly simplified assumptions and with the deliberate 
exclusion of land as a factor of production. These parts of his 
work may be read by themselves, and constitute a complete 
whole of the very greatest scientific importance and value. And 
yet, here also, Bohm-Bawerk was not entirely consistent, for in 
his account of the quantitative factors determining interest he 
reverts, probably for reasons of exposition, to the earlier Jevonian 
conception of capital as a subsistence fundj a sum of (potential) 
wages : so that capital again becomes the primary, and the 
capitalistic process of production the derivative, concept. 

> [Book iii, ohj. i and S (first edition) ; Book iv, obs. 2 and 3 (Sid and 
4th editions).] 
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^ The long section of the book which lies between these two 
portions is of an essentially difierent character ; and it is this 
section which has received by far the most attention from his 
critics. After an e^austive acconnt— excellent for the purpose 
—of modem theories of value and prices (in their ** Austrian ” 
form) he proceeds (under the heading “ Present and !B^ture in 
Economic Life ”) to his well-known theory of interest in its 
widest sense. He here put^ forward the doctrine that interest 
is originally an exchange phenomenon (and thus no longer 
exclusively the result of production and distribution)— it is the agio 
which arises in the exchange of pmsent against future goods. This 
treatment may be justified, in so far as interest is undoubtedly 
a broader concept than productive capital itself. It can arise 
in a mere exchange of present a^inst future goods or services 
without any intervening production and ‘thus without any real 
accumulation or employment of capital. But the proof is not 
quite convincing. In Bohm-Bawerk’s opinion, the difierence 
in value between present and future goods which comprises this 
agiOf originates, like all other exchange values, in their different 
marginal utilities. But at an eadier stage, Bohm-Bawerk himself 
had defined marginal utility as **the significance of the least 
significant of the concrete needs or partial needs which are satisfied 
by the available supplies of the commodities of the kind in 
question ”, and we may add, in full agreement with the whole 
trend of his reasoning, “during a given consumption period.” 
But if we seek to apply this directly to present and future goods, 
the difficulty clearly arises that both the supply (of future goods) 
and the period of consumption are quite indeterminate. This 
difficulty is not overcome by comparing, as Bdbm'Bawerk some- 
times does, present and past goods. In that case, of course, the 
supply of the latter is known (it is the quantity of available 
capital-goods), but the period of consumption remains in- 
determinate ; for it is far from true that all existing present 
and past goods are to be employed in the consumption of the 
current year. 

Bohm-Bawerk endeavours to circumvent this serious difficulty, 
for he clearly asserts that, in all possible cases — or, at any rate, 
in the great majority (“ in aller Regel ”) — ^the utility of present 
goods is greater absolutdy than that of future goods (and less 
than that of past goods) of the same kind and quantity ; from 
which it must follow that their marginal utility, and consequently 
their value and price, must also be greater. But this position 
is evidently untenable. His argument is relatively most successful 
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when applied to the second of the three grounds cited as causing 
the superiority of present goods, namely the subjective under- 
valuation of future needs and the overvaluation of future resources 
— due to lack of imagination or weak will. This phenomenon 
is xmdoubtedly general, and so long as it exists it creates a 
(subjective) over-stress on present goods. But even the ^rs( 
of the main grounds — the existence of an, objectively, more 
abundant future satisfaction of needs — ^is evidently not general 
in its application. The circumstance adduced by Bohm-Bawerk 
that those who expect a less abundant satisfaction of their needs 
can always hoard existing commodities (especially the precious 
metals and other durable goods) cannot, in itself, be a guarantee 
of a positive rate of interest, but only implies that interest 
cannot fall lower in a negative direction than would correspond 
to the risks and costs associated with the storing of these 
objects. 

Equally unsatisfactory is the treatment of the third main 
ground ; the technical superiority of present goods — including 
present agents of production — over future goods. This part of 
Bohm-Bawerk’s exposition is, indeed, the one which is most 
open to criticism. Proceeding from his general theory of the 
profitability of round-about methods of production, he argues 
that a ce^in quantity of present factors of production — ^for 
example, a labour-month — must inevitably have a greater value 
than an equal amount which is available at a future date, say next 
year ; the former can be employed as a link in a longer process 
of production than the latter and must consequently be more 
fruitful, whatever point in the future is regarded as the final point 
of production. This is undoubtedly wrong, for the principle of the 
advantage of round-about methods of production by no means 
implies that the productive process might be successfully 
prolonged for an indefinite time. In order to avoid the absurd 
argument that, in such a case, all production might be infimtely 
prolonged, Bohm-Bawerk refers to the “ first and second main 
ground ”, as bringing the " economic centre of gravity ” to 
a nearer date ; but this is merely a last resort, not to be taken 
too seriously. What really limits the length of productive processes 
— as Bohm-Bawerk himself quite clearly points out later, in book 
iii, chapter 6 ^ — ^is not this, but simply the circumstance that 
a longer period of production, even if technically more productive, 
would yield to entrepreneurs (whether capitalists, labourers, or 
a third party), with the available supplies of labour and capital, 

' [In later editions, bk. iv, ch. 3.] 
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a smaller profit than the productive processes actually begun. 
This has akeady been shown in the foregoing. 

Bohm-Bawerk^s real error — ^his cardinal errors as Bortkiewicz 
calls it — ^is that at this point in his exposition ho seeks to solve 
the problem of the existence of interest — as distinct from its actual 
rate — without referring to the market for capital and labour. 
This error had already been pointed out by Walras and is, indeed, 
the only one of major importance which can be attributed to 
Bohm-Bawerk.^ 

In a subsequent part of bis work, Bohm-Bawerk himself 
completely rectified this error. It may therefore justly be said 
that the work contains, albeit in a somewhat imperfect form, 
the real and definitive theory of capital, whereas Walras and his 
successors (Pareto, Barone, and others) still continued to hold 
a theory of interest which contains both formal and material 
defects and which is seriously incomplete. Walras’ formula for 
Interest, as may easily be seen (cf. the preface to the second and 
subsequent editions of his Eliments d*econontie politique pure) 
reduces itself, on the assumption of stationary conditions, simply 
to the equation P(t) = 0, in which F{t) is the amount of annual 
savings conceived as a function of the rate of interest i. In other 
words, it expresses the truism that, in the stationary state, the 
inducement to new savings must have ceased; but it afiords 
no answer to the question why a given amount of existing social 
capital gives rise to a certain rate of interest, neither higher nor 
lower. The importance of the timo*element in production was 
never properly appreciated by Walras and his school. The idea 
of a period of production or of capital-investment does not, as 
we have said, exist in the Wabas-Parcto theory ; in it capital 
and interest rank equally with land and rent ; in other words, 
it remains a theory of production under essentially non-capitalistio 
conditions, even though the existence of durable, but apparently 
indestructible instruments, is taken into account. In the same 
way, Barone, who, in the essays in the Giornale degli Economisti 
cited above, approached the views of Bohm-Bawerk, appears, 
from a later essay in the same journal, to have reverted to the 
earlier unsatisfactory point of view.® 

' There is, horrever, no qaestion of an error in Bdhm-Bawerk's theory 
of capital, but in my oj^ion only of a lack of clearness in exposition, for 
which reason I do not tmek it necessary to examine his reply to Bortkiewicz, 
to whose criticism as a whole I cannot subscribe. 

Wioksell’s article Zvr Zinstheoris {B6hin~Bawrhs Dritier Grund) 
in Die Wirisokaftstheorie der Gepenicort, htrowffegeben von Sans Meiyer, iii, 
19G-209 (1Q28). The manuscript was copied and despatched seen after the 
author’s death.] 
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D. An Ahemative Treatment of the Problems of Interest and 

Distribution. 

The following method of considering interest is designed 
to bring out the importance of the time-element, which is the 
real kernel of the capital concept. 

Let us begin with the simplest conceivable case of the 
employment of capital ; this undoubtedly occurs in that 
form of production where the original factors, land or labour 
(or both), are used only once, as it were in an in^visible moment 
of time, after which their fruits are spontaneously matured by 
free natural forces. A concrete example of this kind (at any rate 
approximately) is to be found in the laying down of wine for 
consumption — a copybook example rightly favoured by 
economists ; or alternatively in the planting of trees on barren 
land (where no question of rent need enter during the period 
of growth) and so on. In such cases, the function of capital 
is merely to preserve, for a longer or shorter period, the services 
of the labour and land in question ; or, where hired labour or 
land is used, to advance wages or rent for the corresponding 
period. If the total supply of labour and land is given, the 
length of time will thus be the only' variable dimension of capital. 
If, in such a simple case, we are able to deduce the general laws 
of capital and interest, this deduction may be regarded as an 
essential ingredient in the explanation of all the more complex 
phenomena of actual employment of capital. 

Let us imagine a country or district which, as far as its 
land, labour, and capital are concerned, is a dosed economy 
and which by reason of the nature of the land and climatic 
conditions, produces only a single commodity — let us say 
a certain kind of wine — in exchange for which it obtains all 
other commodities from neighbouring countries or districts. 

Let us further suppose the price of the matured wine to be 
determined in advance on the market in such a way that, within 
certain limits (not reached in practice) it increases continuously 
with the age of the wine. The annual vintage, say one million 
hectolitres, we regard as the product of land and labour only ; 
and for the sake of simplicity we ignore the capital employed 
in thy viniculture itself — though in practice this is very important. 
The price of the grape juice Vo (per hi.) may thus be entirely 
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resolved into wages and rent. How it will be divided between 
them (since we ignore the labour required in later stages) is 
a problem of exactly the same Hnd as we have considered in 
the previous section (ii, 1) and with which we need not further 
concern ourselves. We might even assume, without violence 
to the general applicability of our principle, that the whole 
value of the raw product consists of wages only, by ass umin g 
that the use of the land is free. 

The price Vo is still an unknown quantity and must be 
carefully distinguished from the price Wo which the new wine 
would command if it were now offered for consumption. But 
we shall assume that the latter alternative is not in question, 
as it would be too uneconomical. Esther the whole vintage 
will be stored, either by the producers or by other entrepreneurs, 
for a number of years — in order that it may be sold to greater 
advantage. How long it will be stored depends, as we shall soon 
see, exclusively upon the amount of the existing capital, which, 
on our assumption of a closed economy, can neither be increased 
by additions from outside nor diminished by export. The whole 
of the circulating capital of that society will consist of stored 
wine, though it can at any time be wholly or partially converted 
into money ; we still make no definite assumption about the 
mlm of this capital in terms of money, but we assume that it 
just suffices for each year’s vintage to be stored for a particular 
period (say four years). 

In that case, as a rule, the A-year storage period must 
be the one which is the most profitable from the point of view 
of the individual vine growers. Box if, at the current price of 
grape juice, or, in other words, at the current rate of wages (or 
wages and rent combined), a 5-year storage period would be 
more profitable (would yield a higher rate of interest) it would 
be preferred by some or all owners of the wine ; but since the 
total capital is not sufficient for that, the consequence would be 
that at subsequent harvests a smaller amoirnt of money would 
be available for the purchase of grape juice, so that the price of 
grape juice, and consequently wages and rents, would fall. If, 
however, the price of the new wine was lower (as our arithmetical 
example below will show) it can easily be proved that a shorter 
storage period would be more profitable than the one which 
had previously yielded the best return. 
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Again, if the price of new wine (on the home market) were 
so low that a storage period of only three yearn was the most 
profitable from the individual point of view, then, on our 
assumption, there would now be an excess of capital, so that 
more than the sum previously available each year from sales 
would be devoted to the purchase of new wine. The price of 
new wine would thus rise, and the storage period most profitable 
from the individual point of view would become longer. 
Equilibrium therefore requires an equal storage period for all 
— and a period of such length that the whole of the capital in 
existence finds employment in the only productive use which 
is open to it on our assumption — the storing of wine. All this 
is true as a general rule. We shall later consider a not unimportant 
exception (though it is more apparent than real). 

We now further assume that the price of the matured wine, 
which is definitely fixed in the world market, is such that, when 
sold for consumption abroad, 3-year wine commands a wholesale 
price of 90s. per hi., 4-year wine 100s., and fi-year wine 110s. 

We have now all the data which are necessary to determine 
(approximately) the unknowns of the problem, which are : — 

(1) The equilibrium rate of interest in the communily. 

(2) The price of grape juice, or what comes to the same 
thing, the sum of wages plus rent (the division between these 
two, as we have said, being each determined by the law of 
marginal productivity in the non-capitalistic production of 
new wine, which we have postulated). 

(3) The amount of capital in the community, reckoned in 
terms of money. 

Krst of all, it is evident that the equilibrium rate of interest 
must be greats than 10 per cent, since 6-year storing woul^ 
otherwise be at least as profitable as 4-year — if not more sq^; 
for the conversion of 4-year wine, with a selling value of lOOjf., 
into 6-year, with a selling value of 110s., would yield interest 
at exarfly 10 per cent per annum. 

In the same way, the prevailing rate must necessarily be 
less than 11 per cent (or to be exact, less than 11 -11 per cent), 
for it would otherwise be equally profitable, or more profitable, 
to sell out the wine after three years ; for , the maximum rate 
which can be obtained by leaving the wine for another year is 
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about 11 per cent on its price at that time of 90s. (its price 
after four years being 100s.). The actual rate of interest must,- 
tbereiore. Re between these two limits — say at 10|^ per cent ; 
for a more exact determination we should have to know the 
selling value of the wine when it was between three and four and 
between four and five years old. 

The rate of interest being known, it is easy to solve the 
rest of the problem. It is clear, for example, that the price of 
the 3-year wine in transcuAions Jxivieen holders themselves (which 
we may call Pj) must be such that, when capitalized for one 
year at the current rate, it equals the selling price of the 4-year 
wine. In other words, we obtain the following equation •. — 

Fa = (l-105)-» X 100s. (per hi.). 

This price, which we may call the capital value of the 
3-year wine, is, as calculation shows, a Uttle more than the 
90s, which the wine would have fetched if sold for consumption, 
which agrees with the fact that, in those circumstances, such 
a sale would not be profitable. In the same way, the capital value 
of the 2-year wine must be (1-106)"® x 100s., and that of 
1-year wine (1-105)~® X 100s., and, toaUy, the 0-yeax wine 
or new wine in the home market must fetch an arooimt 
represented by the equation : — 

F, = (1-105)-* X 100 = 67s. (per hi.) 

This win therefore be the sum paid out in wages (and rent) 
for the production of 1 hi. of new wine. The total wages and 
rent per annum will consequently be 67,000,000s. 

Apart from the supply of cash to efiect transactions and 
certain other requisites, the circulating capital of the community 
— as we have already said — consists entirely of the stored wine 
of four successive vintages. Consequently, its money value at 
the beginning of each year of account, when the mature wine 
has been sold, or exchanged for commodities from abroad, and 
a new vintage has just been laid down is : — 

.jr* = [(1-105)-* -f- (l-105r» -1- (1-105)-* -f (1-105)-!] 

X 100 milhon shi l lings, or, what amounts to the same thing : — 
67 milRon shfllings x [1 -f 1-105 (1-105)* -)- (1-105)*] = 

67 — O^iOS — niilhon shillings = 314 milHon shillings. 
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At the end of a year of account, shortly before the nest sale 
the -vrhole stock of \Tme has become a year older. Its value 
has thus increased to 


67 


(M05)=- 1-105 
0-105 


= 3t7 million shillings. 


The difference between these amounts, 33 million shillings, is the 
remuneration of capital for the year, and may clearly he regarded 
either as four years’ interest on Ae purchase price of new wine, i.e. 

67 [(1-105)* — 1] = 100 — 67 = 33 million shillings, 

or as one year's interest on the whole of the capital ejdsting 
at the beginning of the year, i.e. 


314 X 10J% = 33 approximately. 


Now if, by continued saving, the capital of the community 
is increased so that it just suffices for 5-year storing, then (with 
the same reservations which we shall discuss in detail later) 
this storage period must necessarily be the most profitable 
from the individual point of view. In order to calculate the 
approximate rate of interest under such conditions we must also 
know the selling price of 6-year wine, which we will assume to 
be 120s. per hi. In equilibrium the rate of interest must then 

be less than 10 per cent, but more than ^ (about 9 per cent). 

We will assume it to be exactly 91 per cent. The price of new 
wine must consequently be Fo = 110 X (l-095)~® = 69-88 or 
70s. neatly. Thus wages and rent will now amount to nearly 
70 million shillings. The remuneration of capital will thus be just 
over 40 million shillings per annum and the community’s total 
capital at the beginning of each year of account : — 


69-88 


(1-096)' - 1 
0-095 


= 422 million shillings. 

0-095 


This considerable increase in capital has thus somewhat 
increased wages plus rent, whilst at the same time lowering 
the rate of interest. Nevertheless, the share of capital in the 
annual product has increased, since 40 : 70 > 33 ; 67 — a relation 
whfeh, with a continued increase of capital, must finally be 
reversed, so that the relative, and ultimately the absolute, share 
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of capital in the product wiil he decreased when capital has 
increased sufficiently. 

The rate of interest here appears clearly in its simplest 
form as the marginal prodvclivilg of “ waiting By prolonging 
the period of storage (i.e. the period of production or capital 
investment, which here coincide) by one year — from four to 
five years — the annual product has heen increased from 100 to 
110 million shillings, or 10 per cent ; if it were prolonged yet 
another year it would increase from 110 to 120 million shillings, 
or about 9 per cent. Between these two lies the real rate of 
interest for exactly five years’ storage. 

On the other hand, we find from this reasoning that von 
Thiinen’s doctrine of the determination of the rate of interest by 
the yield of the last portion of capital applied, gives, when taken 
with reference to the whole capital of the communily — reckoned 
in money (or consumption goods) — ^too low a value. Capital was 
increased by 422 — 314 — 108 million shillings and gave rise 
to an increased annual yield of 10 million shillings, which, on 
thaii basis of calculation, would correspond to a rate of not qpite 
9J per cent. A further increase of capital, bringing the period 
of production up to six years, would in the nature of things 
produce a still smaller increase in the relative yield j and between 
these two lies the yield of the last portion of capital when the 
period of production is exactly five years. Thus it is in any case 
less than per cent, on which basis we have calculated the money 
value of capital. This relation appears to be general, and the 
difierence may be of any magnitude whatever. 

In the example here selected it may, of course, easily happen 
that the capital of the communily may become too great for 
4-year storage and yet not great enough for 5-year. In that 
case, wages (the price of new wine) will simply rise until 4-year 
and 6-year storing are equally profitable, and capital is 
distributed between them. But it might also happen that one or 
more vintages (e.g. 5- or 6-year wine), although more valuable 
than newer wine, may fetch a market price relatively so low that 
it does not pay to sell for consumption wines of these ages. 
As capital increases, the storage period will then rise in 
discontinuous jumps from four to seven years. This is the 
exception to the rule, which we have already mentioned. 

In fact, such cases are not infrequent. In the same indusiry 
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(it liappens in shoe mannfaetuTe in Sweden) tWc may exiat 
side by side two or more methods of manufaetore, perhaps 
requiring entirely difierent amoimts of eajatal and with, Afferent 
production periods {e.g. hand-made and machine-made shoes). 
Only in proportion as capital (and with it wages) increases will 
long-period capital investment finally supplant short-period 
investment (except possibly for certain specialities). 

We refer the reader to the following pages for a more exact 
deduction of the above principles, as well as for a treatment 
of the more general case in'which the application of labour and 
land is not (as we have here assumed) simultaneous, hut made 
at difierent times. 


In an algebraical treatment it is simplest to start with 
a continuous production and sale ; that is, the production of so 
many hcotoUtres of grape juice per doy and the sale oi an equal 
amount of matured wine every day, on- the assninption that these 
two operations are separated in time by a period of t (years). 

If we again represent the price of one hectolitre of grape juice 
as 7 d and the price of the-mature wine, treated ae a function of 
its age, as PTt or W (as distinct from 7| hy which, as before, we 
represent the capital value in the home market of wine t years 
old), we shall clearly have 

Ty=/({) = T„(l-l-t)‘, 


in which » is the rate of interest ; or, as it is more convenient 
to write it 


W = FoeP* 


( 1 ) 


in which, e ( = 2'7I8) is the base of natural logarithms and p the 
rate of interest at a moment of time {Terzinmngsmergie). The 
individual capitalist cultivator has now, with a given value of 
Tj, to maximize i or, what comes to the same tWng, p. This 


requites that . 



( 2 ) 


where W represents the first derivative of TT with respect to 
t. This is Jevons' well-known formula for interest ; " the rate 
of increase of the produce divided by the whole produce.” 

The further condition fox a maximization of p can he 
written : — 
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where Tf ' is the second derivative of W with respect to U This 
may also be written : — 

Tf ' : IT > Tf ' : T7'. 

and it is consequently always satisfied if W increases less than 
geometrically when t increases arithmetically ; this must always 
be the case tn the long run, since the contrary assumption would 
lead to absxiid consequences, though it need not, of course, hold 
for everg value of t. 

By the elimination of p between (1) and (2), we obtain the 
value of t which marimizes p for the given value Pg. If, instead, 
we had assumed the value of p to be known, then the same 
formulae would have given the value of t which maximizes Fo, 
i.e. the storage period which the cultivators themselves would 
adopt, if they could borrow money at the rate of interest p for 
their current expenses. 

Let us now assume that the capital of the community is just 
sufficient for a storage period of t years — t being assumed to be 
known. The equations then give us the values of Fq and p, 
which correspond, when the community is in equilibrium, to 
wages (or wages plus rent) and the rate of interest. 

If the grape harvest comes in once a year and if Fo is the 
total value of this annual harvcsti TF^ having a corresponding 
significance, then the money value of the social capital will 
clearly be ; — 

* ° 1 TT^ XT’ 

+ = 


On the other hand, with production, storage and sale, all going 
on continuously, the result will be : — 

K = 7o. r Vi* = (4) 

Jo P 

If the social capital is exactly equal to this there will be 
equilibrium. If it is greater or less, the equilibrium will be 
disturbed ; the value of Fq will rise or fall and the storage period 
most advantageous from the individual point of view will be 
altered, until a new equilibrium is reached. It is clear that, with 
an increase in K, there must be an increase in Fo> ^ ai^d in 
TT, but a fall in p. By logarithmic difierentiation of (1) and 
applying (2) we obtain : — 


!Zs 

Vo 


= — iSp = — 


ir.Tj" 

Tr.TT" 

TF 


iSt 


(6) 
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and since the determinant in the last expression is 
to be fixative 8F„ and Si -will clearly have the same sign, irhile 
SYoand Sp, as well as Si and Sp, •will have opposite signs.' That 
SK and Si must have the same signs, is inherent in the nature 
of the case, but can easily be directly prored. By differentiating 
(4) with the help of (5) we obtain : — 


SK = ~ — Eo(l + pi)] ^j 

Since, in accordance with the above, p' is always negative and 
1Y= Eo®'’* > Eo(l + pi), the coefficient of Si clearly >0 so 
long as IT increases with t. 

In the same way we obtain : — 


dlF 

dK 




dK 


= P + {ir-E.*4 


Now since dp : dK is always negative and K is always >7^ 
(from (4) since the function under the integral agn is always 
> 1 so long as p > 0), clearly dW : dK is always less than p. 
This proves that the above-mentioned theorem of von Thiinen 
is not correct, if by “ the last portion of capital " is meant an 
increase in the social capital. The divergence may in point of 
fact be of any magnitude whatever, since K — 7 if, and 
also dp ; dK may have any values whatever. 

If we desire to represent these conclusions graphically, 
it is simplest to take the natinral logarithm of the produotivity 
function, y = ^(1) = loge (Wt) as the ordinate of a curve whose 
abscissa is the time i. Similarly we take W,,, i.e. the fixed price 
of new wine on the world market (as distinct from the variable 
E,) as a unit for measuring Wt, so that log 170 = 0- 

The curve must then pass through the origin. 



lio. 14. 
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If logg (Fo) is called tlien for any value ottfp — ^ ^ bo 

tliat p becomes tbe trigonometric tangent of the angle of inclination 
of a straight line connecting the point on the ^-asis with 
the ooTiesponding point on the curve y = ^(t) = log^ ("^i) 
and p will be a maximum when this Hue becomes a tangent to the 
curve. In accordance with what has been said, the curve must be 
roughly parabolic — ^i.e. it must be concave to the {-axis, since 
a rise in y^ and { always leads to a fall in p. If, in exceptional 
cases, the curve should at some point bend downwards, then 
this point will be bridged over by a double tangent to the curve ; 
capital will be divided between two equally profitable periods 
of investment (or production] and difierent in length ; while 
p and Fo remain unchanged until the community’s capital 
increases to such an extent that it more than suffices for the 
whole of investment to be made for a period {g, after which Fg 
will again begin to rise and p to fall. 

We may consider briefly the somewhat commoner case in 
which labour and land are still employed, once and for all, in 
what is practically an indivisible moment of time, but when 
they are employed at different points of time, during the period 
before the completion of the commodity ; as for example it would 
happen if the grapes themselves were a spontaneous gift of nature, 
for which no appreciable wages, though some rent, need be paid, 
and the actual labour is employed in tbe making of tbe wine at 
a later time not definitely predetermined. In anindividual firm, tbe 
value TF of the finished product available during a given unit of 
time (say one year) would clearly be a function of the quantities 
of labour and land employed (a and b) and also of the periods of 
time ({ and r) for which each was invested in production : — 

w ==f{a, b, t, t). 

Out of this value W must be paid wages, rent, and accumulated 
interest. If I represents wages and r rent we thus obtain : — 


IF —/(a, &, {, t) — o.Z.eP* -f b.r.eFr (1) 

where e and p have tbe same rignificance as before. If p is to 
be maximized, we can differenriate partially (1) keeping p 
constant. By partial differentiation of (1) we then obtain : — 

= ( 2 ) 

ft = ref" (3). 

/( = paleP^ (4) 

fr = pbrer- (5) 
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From these five equations the unlmoTTOs a, b, t, t and « oan 
generaU 7 be determined. From (2) and (3) we leachly oht^ 

afc + hft=f{ )=Tf. 

This equation, however, is an identity so long as W =/( ) 
is a homogeneous and linear function in a and h and is thus of the 

form i . t, ; in other words, if large and smail-soale pioduotion 

(at any rate after a productive capacity, which is not too great, 
has been reached) are equally profitable.*^ In that ease the number 
of independent equations is reduced to four, but we can still 
determine t, t, and p as well as the ratios between a and b since 
(I), when divided by i, gives : — 

If the whole production of the community is of one and 
the same kind we may, on the above assumption, simply replace 
a and 6 by the total atmual services of labour and land {A and 
B). These, however, are to be regarded as given and constant ; 
but the above five equations (1) . . . (5) can, after this 
substitution, serve for the determination of 1 and r (as well as 
t, T, and p). Since, however, only four of them arc independent, 
a further equation is required, which may be obtained mther by 
supposing t or T (or some particular relation between them) to be 
given, or else by some supposition as to the money value of the 
social capital, which in this case will be equal to the sxun of 
t years’ wages and r years' rent plus interest acoming at the 
rate of p (or t). 

From (4) and (5) we clearly obtain, by addition. 



which corresponds with the above-mentioned formula of Jevons 
and, on special assumptions, coincides with it.* 

In the same way it is easy to see the significance of equations 
(2) and (3). The partial derivatives with respect to a and b (or 
A and B) no longer correspond (as in the case of non-capitalistic 
production) to the actual wages and rent paid, hut rather to 
the amormt which labourers and landowners would receive, if 


1 fWickSBU’s notes indicate an intention to re-write this passage.] 

* It does BO if ir =/( ) is a fonotion of only (as well as of a and 
&) and if i and r shoold happen to be equal* 
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they could wait until their product was finished ; which must 
otherwise be discounted at the rate p for the period t or r. 

At this point we cannot enter into a detailed discussion of 
these formulee. We have already reroarked that an increase in 
capital need not in this case necessarily lead to an increase in 
both wages and rent ; one may sometimes remain stationary, 
or even decline, whilst the other correspondingly increases when 
capital is increased, and vice versa. On the other hand, it appears 
inconceivable a priori that an increase of capital could, ceteris 
patibas, coincide with a decrease of both wages and rent — ^though 
the question should perhaps he further investigated. 

We must now try to solve the problem of production and 
distnbutdon in the general case, where the original factors are 
employed not merely at one or more discreet points of time, but 
ace distributed over the whole period of production. This 
distribution — ^whioh varies within very wide limits — ^is only 
partly determined by the technique of the different industries— 
and is actually modified in the efiort to maximize profit. 

It is evident that the solution would be impossible, even 
from a purely mathematical point of view,' if it necessitated 
a precise treatment of the production and distribution of the 
community as a whole. (But the only questions of practical 
importance which economists have to answer relate rather to 
the recurrent, relatively small, chmges in a scheme of production, 
the elements of which are known from experience ; and of 
foreseeing the probable effects of such changes on production and 
distribution, within the community. (Even the revolution which 
would follow the introduction of the socialist state would 
probably only be relevant to the question of the ownership 
of the means of production, with which we are not concerned 
here ; it mi^t afieot the teohnico-economic side of production 
and distribution to a much smaller degree.) '■ 

Even with this reservation, the problem must probably 
be regarded as incapable of solution at present — chiefly owing 
to the lack of reliable industrial statistics. On the other hand, 
the mathematical aspect should not present any insurmountable 
difficulties once the principle is established. 

The problem is considerably simplified if the period of 
production, or the rate of interest, or both, are so small tha^ we 

r [A pmdl mark agaiuBt the last lines indicates that this ohservadon 
is made with reservations.] 
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con use simple interest Trithont risk of serious error (as Bohm 
BaTTcrk does in his fflnstrations). In such cironmstances the 
average investment-period of both labour- and land-capital vill 
he iuiependeni of the rate of interest and irill amply he equal 
to the (weighted) arithmetic mean of the individual periods 
of investment. We may then regard the productivity function 
/( ) as merely a function of these two average investment- 
periods t and T (as well as of o and i or A and 5) and everything 
can be reduced to the simple formula on p. 181, in which the 
exfonential Junctions on the right-hand side of the equation are 
replaced by the expressions 1 -(- i.t and 1 -f ».t. 

This is not without practical importance, since in a more or less 
stationary society — as we sball proceed to show— one can 
completely ignore the longer periods of investment ; for capital- 
goods already in existence (such as houses, railways, etc.) will 
stand in a similar relation to circulating capital and labour 
as land itself. The investment period of circulatmg capital, 
therefore, is reduced to a few years, and it will thus be sufficient 
to employ simple interest in its capitalization. The line of 
demarcation between fixed and circulating capital must, of 
course, be drawn more or less arbitrarily, hut in such questions 
we can never achieve more than approximately valid conclusions. 

It should perhaps be pointed out here that the assumption 
that the average period of investment is independent of the rate 
of interest (i.e. of simple interest) only apphes, strictly speaking, 
where several diSerent capital investments relate to one and the 
same future act of consumption (as in Bohm-Bawerk’s example). 
In the opposite case, where one (or more) factors of production 
are invested in a single capital-good or durable consumption-good, 
it may easily be seen that the average investment-period will 
be dependent on the rate of interest, even with simple 
interest. 

On the whole, the theory of the coincidence of the rate of 
interest and the “ marginal productivity of waiting ” is only 
applicable as an exact mathematical formula on certain abstract 
assumptions. This is quite natural, for waiting on the part of 
society as a whole — and frequenily also on the part of the 
individual — is not a simple quantity, but is, as we have just 
pointed out, a complex ; " average waiting ” as a rule exists 
only as a mathematical concept, without direct physical or 
psychic significance. But it should, nevertheless, be retained 
a^^a concise general principle, refieoting the essence of productive 
capital. 
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E. CorUroversies Concerning the Theory of Capital. 

Before proceeding, we may turn to consider, in the light of 
the theory we have now d.eveloped, some of the controversies 
concerning capital which have for a long time past- engaged, and 
are still engaging, the attention of economists. If we succeed 
in throwing new and clearer light on these questions, this will 
be the best proof that the new theory really makes some scientific 
progress. In this case — as in so many others — a closer examination 
will show that the difficulty is, to a large extent, purely formal, 
and is due only to an imperfect formulation of the point at issue. 

(1) This is probably true of most questions concerning the 
content of the capital concept itself, and especially of the 
question whether or not land should be included under the 
designation of capital. There is no doubt that we can give to 
the word capital a meaning wide enough to i nclude lan d also. 
Here, as in practically all economic definitions, we are concerned 
with a more or less conscious extension of a concept whose 
meaning was origmaUy more restricted. Such an extension 
can be taken as ^ as we like in view of the question in hand 
— ^nothing in principle need be excluded. If we contrast capital 
(as being equivalent to material means of production) with labour, 
then of course it also includes land. One might, though the 
practice is unusual, go further and, w ith Walras and Pareto , 
co nsider man hims elf (human skill and ability) as capita l. The 
latter concept will then be equivalent to the sources of productive' 
power in general, or, from another point of view, to the concept 
of a source of income, of any kind, in contrast with income itself. 
There is nothing to prevent us from speaking of " capital in the 
wider sense ” as well as of " capital in the narrower sense ”, 
so long as no misconception arises. We believe, however, that 
we have already given good reasons for the tripartite division 
of the factors of production into land, labour, and capital, which 
is commonest among economists. The almost complete analogy 
between land and labour, from an economic point of view — 
which has so long been overlooked by economic science — appears 
very clearly from the modern theory of marginal productivity ; 
in contrast with these two original, current, present or direct 
productive forces, capital appears as a combination of aocumulaftd 
labour and land. 
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It is admittedly difficult to detenaine where the line is to 
be draw between capital and non-capital, indirect and direct 
productive forces. The human labour employed on land, and the 
resources of the laud accumulated from earlier ages and employed 
for the same purpose (e.g. the work of beasts of burden in 
improving the land ; manure ; timber for roads ; agricultural 
and other buildings, etc.) are undoubtedly to be regarded as 
capital, when the measures and espenditures in question are 
taken in order to yield interest at a fnture date — as in the ease 
of all other capital. Such improvements to the land oilen leave 
a permanent residual benefit. This happens, for eirample, in the 
ease of major blasting operations to secure water in mountain 
regions, the building of roads, protective afforestation, etc. 
These new qualities which, once acquired, the land retains for 
all posterity, cannot of course be distinguished either physically 
or economically from the original powers of the soil ; in the 
future they are to be regarded not as capital, but as land. "Very 
much the same applies, moreover, to human skill : a manufacturer 
who enlists skilled foreign labour in order to introduce a new 
industry into the country makes a capital investment which 
may perhaps repay him to the full in a few years. But the 
skill in this industry, which perpetuates itself within the country, 
will be a future asset for labour and not for capital. 

It may be farther pointed out that nearly all long-term 
capital investments, nearly all so-called fixed capital (houses, 
buildings, durable machinery, etc.) are, economically spealdng, 
on the border line between capital in the strict sense and land. 
We have already said that the operation of the laws of capital 
depends upon the assumption of a constant adjustment of 
concrete capital goods in an endless repetition of the same 
process of investment and production. But this is only of practical 
importance in capital investments of relatively short deration. 

K, therefore, our analysis is only applicable within a fairly 
short period, then, strictly speaking, only short period capital- 
goods (in otiier words, circulating capital) can be regarded as 
capital proper. The volume of fixed capital, ou the other band, 
can, in the long run, be wereasei by the conversion of circulating 
into fixed capital— in so far as this is generally profitable— but 
it ffiannot be appreciably diminished — ^the reverse operation 
being usually impossible. Hence it is, in most respects, on the 
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same level as tlie niiohan^g original productive factors, labour 
and laud. This circamstance is sometimes in evidence during 
bootns, when large quantities of circulating capital are converted 
into feed capital, and it is not possible to replace the former 
quickly enough. Bi the subsequent depression the conditions 
are usually reversed : there is plenty of circulating capital, 
but it is no longer prafilahle to convert it into feed capital. 

(2) Similarly, the question of the inclusion of necessities 
of life for the labourers within productive capital is — at least in 
part — of merely formal importance. They have long been 
considered as a part of circulating capital ; while Jevons 
considered that, fundamentally, all capital — especially in its 
original free form — consisted of the means of subsistence. In 
apparent opposition stands Bohm-Bawerk, who would entirely 
excluie such commodities from productive or social capital ; for, 
in his view, the latter consists rather of the sum of the 
irdernuAiate prodvels appearing in the course of production and 
right up to the final stages — whereas the labourers’ means of 
subsistence are finished products and direct objects of 
consumption. It might he thought that this almost direct 
contradiction indicated a deep-seated difference in the capital 
concepts of the two writers. Tet they are fundamentally in 
agreement and both may be described as thorough-going 
representatives of the modem theory of capital. The whole 
controversy is, in reality, merely formal ; if we regard the 
selling process as a stage in production, the finished products 
may also be regarded as intermediate products, in the technical 
sense, until they pass into the hands of the consumer. Since, 
in our day, almost all labour — at any rate in industry — ^is hired 
labour, the means of subsistence, in proportion as they are 
consumed by the labourers (in other words real wages) may be 
regarded as the price of the labour which the capitalist acquires 
in their stead, and which he adds to his stock of capital-goods, 
in the form of saved-up labour of one kind or another. The oases 
in which the labourers themselves are entrepreneurs may be 
regarded in a similar way — the labourer’s wages being considered 
as a quantity of goods equal to that which he would obtain 
in the market if he hired out his labour. If we look at the 
problem in this way, there is no real difference between the views 
of levons and Bohm-Bawerk. 
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The fact that Jevons’ definition of capital is too narrow 
since he proposes to reduce it merely to labour and its means 
of subsistence, is quite another matter. In so doing, he takes 
account of only one part — ^though usually the higei part— of 
capital ; whereas in reality another part, and certainly a very 
important part, consists not of saved-np labour but of saved-up 
land— not of wages advanced but of rent advanced. But this 
part — ^which cannot be physically separated from the other- 
permits, as we have seen, of exactly the same treatment. 

Hence, when Bohm-Bawerk observes, in support of his case, 
that if labour’s means of subsistence are reckoned as capital 
the consumption-goods of landowners and capitalists must also 
be so reckoned, the first part of this observation (concerning 
landowners) is undoubtedly true. The capitalists’ means of 
subsistence evidently constitute a part, not of capital, but of 
the intei'esl on capital. Nor are they advanced — for who could 
advance to the capitalist ? On the contrary, they are obtained 
subsequently, when the production of commodities, with the help 
of capital, is concluded.^ 

(3) Of more real substance is the dispute, which still 
continues, whether capital is really the source of wages or whether 
the source is not rather to be found in the annual product — 
in the results of production. The former is the classical view, 
to which Bohm-Bawerk subscribes, and, in reality, also Jevons 
— although he appears to be in opposition to it. The latter 
view has been zealously advocated by Socialist writers — also 
by the American, F. A. Walker and, even more pointedly, by 
his fellow-countryman, Henry George. Among noted European 
economists, Charles Gide tends more or less to this point of view. 
Those who hold it point to the obvious fact that finished products 
are consumed by the workers, and by everybody else, in 
proportion to their production^ and that there exists beforehand 
no fixed and insuperable barrier between those which are 
consumed by the labourers (and therefore should, in accordance 

* When, in the thinl edition of his Positive Thtoris des KapilalSf p. 632, 
Bohm-Bawerk asserts, and even expressly emphasizes the fact that the 
capitalist also obtains his income in advance, I cannot nnderstand his reasoning. 
H this happened, it wo^d indicate, in my ommon, that the capitalists eon- 
snmed part of their capital — ^which BchmSawerk certainly cannot have 
meant. His farther simil e of induction currcuta is much too vague to support 
his aigument in any way. 
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with the dassical theory, be regarded as capital) and those 
which are consumed by the other classes of society. 

The foregoing observations concerning this keenly-contested 
dispute should show that the truth is not to be found entirely 
on either side, though it is nearer to the classical view. In so far 
as the product of labour is consumed directly, no capital is 
required for the payment of labour — and this is largely true 
of labour even in the most capitalistic societies, especially of all 
personal services -and of labour engaged in the final phase of 
actual production — e.g. of the baker, and still more of the 
shopkeeper who sells his bread. Wages may be said to arise 
here by a simple, though indirect, exchange of the commodities 
consumed by the worker for the product of bis work, which 
is more or less simultaneously consumed by the employer or his 
customers. Indirectly, it is true, these labourers benefit by the 
existence of capital, for when the marginal productivity of labour 
is raised, as happens almost invariably with the advent of 
capital, this applies, owing to the operation of competition, 
to all work performed — even to that for which wages need not 
be advanced by capital for any appreciable period of time. 
There is, however, no division of the product between labourer 
and capitalist— i.e. the owner of the circulating capital from 
which wages are paid — ^but the labourer enjoys his product 
undiminished. Or, if it be preferred, he has to share it only 
with the landowner and the owner of fixed capital. (The baking 
of bread requires, inter alia, an oven ; the sale of bread, 
h specially equipped shop, and so on.) It is, of coiuse, not always 
so easy to determine the value of a piece of work which is the 
last of a long series in production ; we must have recourse to 
the same criterion which has guided us throughout, namely 
mar^nal productivity. By the exercise of greater care in the 
baking of bread — ^for example, by the employment of one more 
labourer in the bakery in question — the daily selling value of 
the product may, ceteris paribus, be increased by, let us say, 
five shillings. After making deductions for increased wear and 
tear of implements and machinery, cost of increased space, etc., 
this -mil constitute the marginal productivity of the labour 
concerned and will determine, in equilibrium, the wages of this 
labour — and of all labour of a similar kind. 

In most phases of production, however, there is a longer 
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or shorter interval between the employment of labour and the 
final production of an article for sale. Since the labourer does 
not usually wait for his wages for the whole of this period 
but more usually obtains them soon after he has pPTfnTm.j 
work, it must be evident that he does not obtain them from Ok 
prodwt of his labour, either directly or by the exchange of the 
product for other products. Strictly speaking, moreover, the 
time must be reckoned from the performance of the labour to 
the moment when a finished product, ready for consumptimi, 
is brought into being. If, for example, a labourer is employed 
in the manufacture of a harvesting machine, the product of his 
labour is not really finished when the machine is ready for sale, 
but only when the crop harvested with the help of the machine 
has been sold and converted into bread. And it should also be 
remembered that the same machine will be used for several 
harvesfB and consequently for several years’ baking. Some other 
person or persons must thus advance the wages — and this, as 
the above example shows, for a much longer time than is generally 
supposed. It should also be observed that the advancing may, 
in the interval, he transferred from one capitalist to another, 
as when the harvesting machine leaves the possession of the 
manufacturer and passes into the hands of the agricultural 
capitalist. That wages (real wages) are paid in products more or 
less simuUaneously prod/uced signifies nothing from an economic 
point of view. lie modem labourer has, as a rule, nothing to 
do with manufacturing these products ; they are the final result 
of a series of processes whose various phases of labour have, 
as a rule, been paid for. The fruits of these productive processes 
belong — with a right which may be disputed by other labourers, 
but not specially by the labourer at present engaged— to the 
capitalist entrepreneur, and may be employed as he chooses, 
either for n&w production — in which case he maintains, or even 
increases, his capital — or for his own consumption. If this 
consumption, either of his own products or of products obtained 
in exchange, is direct, then, of course, the labourers (i.e. those 
seeking work in the market this year) will be deprived in 
a eorresponding degree of an opportunity for consumption. 
If it is indirect— by exchange for a new, directly consumable 
service of labour, e.g. personal services — ^the labourer will, it is 
true, still receive his wages, and it may accordingly appear 
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indifEereat to him whethei capital is aocmmilated and maintained 
or not— provided that there are sufficient products in the market 
to pay Ids wages. But this is a great mistake and to act upon 
it -would be fatal. For if capital is not maintained hy renewal, 
then, as it is consumed, the longer processes, which are 
characteristic of the present technique of production, must he 
curtailed or interrupted one by one ; thus -the whole of production, 
including the marginal productivity of labour and wages, would 
return to the small dimensions of primitive times. Or, more 
correctly, the working population — ^which could not possibly 
support itself in its present numbers, it we returned to primitive 
conditions — ^would, for the greater part, starve to death. 

Vfe do not wish to deny that consumers as such can, to some 
extent, influence rates of wages by a suitable selection of articles 
of consumption. This appears from what has already been said, 
as well as from what follows. But their power in this direction 
is certainly more strictly limited than is commonly supposed. 
Broadly speaking, even if not in detail, we must recognise the 
truth of Mill’e well-known principle that demand for commodities 
is not the same as demand for labour — ^unless it results in the 
accumulation of new oapital. 

In conclusion, it may be observed that what has been said 
concerning the relation of labour to oapital applies in exactly 
the same way to land. Bent also is advanced by the capitalist 
(who may often be the lando-wner himself) in so far as the final 
product — ^the product ready for consumption — is brought into 
being at a later date than that of the use of the land — ^as is 
■usually the case. This is e-vident £rom what has been said, 
but it is almost always overlooked in economic reasoning — 
an error which has contributed in no email degree to a lack 
of dearness as to the place of the factors, especially that of 
oapital, in production. 

Such an oversight may easily lead to paradoxical results- — ■ 
as in -the following example, which, for the sake of simplicity, 
has been based upon Bicardo’s theory of rent and capital.^ 

* The result will, however, bo the same if we assume with BChm-Bawerk 
that production takes several years and is eonffuuously progressive. If we 
conceive this production as divided into annual parts, stepwise, it will easily 
he seen that capital need only amount to a half of the total sum prid outtin 
wages during the whole period of production. 
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A capital of 1,000,000s. gives employment in one-year 
production to 1,000 labourers on land for ■wbiob no rent need yet 
be paid. Wages would thus be 1,000s., and if tie returns per 
labourer are 1,100s. there remains interest for the capitalists 
at a rate of 10 per cent per annum. Assume now, however that 
tie number of labourers is iMcreoscd— capital remaining nnohangcd 
— to 1,111 men. Wages consequently fall to about SOOs.— 
whereupon one-tenth of the old capital employed on the land 
becomes superfluous and must seek investment on new land. 
But there only remains (we assume) “ worse land ”, from which 
the yield per labourer is only 900s. We should then obtain 
the remarkable result that interest, despite reduced wages, 
wovJd fail to zero, not only on the worse land, but all along the 
line, in consequence of the competition of capitalists. The whole 
of the gain would accrue to the owners of the better land, which 
would now receive the difference in the yield between the better 
and the worse land 200s. per labourer, or 200,000s. in all. 

If, however, we consider that rent is also advanced from 
capital, the result will be quite different. Wages and rent together 
will then correspond to the existing capital, or 1,000,000s., 
and since the value of the whole return is 1,100,000 (111 X 900), 
or 1,200,000s., interest will really have risen to nearly 20 per 
cent. Bent will continue, in this case also, to be the difference 
between the returns from the better and the worse lend, but 
discounted by one year’s interest (i.e. 200 -t- 1-2 = 167) for the 
area employing one man ; wages, however, will fall to about 
7S0s. Of course, this example is too simple to have any 
counterpart in reality and is only intended to emphasize the 
principle set forth above. 

On the other hand, Bohm-Bawerk is probably mistaken in 
the assertion which he makes in the third edition ^ in reply to an 
objection of mine, that the advance of rent from capital tends 
to raise interest — in the sense that interest would be lower if 
land were obtained gratis. The exact opposite would happen. 
Both rent and wages — or their equivalents in land and labour 
— constitute a part of the productive capital on which interest 
is paid from the surplus yielded by production. If it were at all 
conceivable that all land were free, then all capital would be paid 
out in wages and they would thus rise. If in the process there 
were no change in the period of production, the surplus product, 
and consequently the rate of interest, would be exactly the same 
as before. In reality, however, a lengthening of the period of 


^ See Po€itivc Theorie dcs Kapiials, p. 630, note 2, 
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piodnotion would prove eoojxomioally profitable, and such a 
lengthening would, according to Bohm-Bawerk’s own argument, 
lead to a larger surplus product and a higher rate of interest. 
If, on the other han^ the landowners did not receive their rent 
in advance, but only when production was completed, the rate 
of interest would certainly fall, but such a change in the rent 
demanded would be equivalent to new capital accumulation 
by the landowners, concerning which we refer the reader to 
the oonoluaiou of the next section, IV, and especially to 
p. 213 ct eeg. 

(4) Our present analysis may also serve to guide us to 
a true view of the famous wage-fund theory — once so highly 
esteemed, later denied even by its former advocates, then 
interred but not yet quite defunct. We have already indicated 
that we cannot, strictly speaking, refer to a fund for wages 
alone, but only to a wage-and-rent fund. Capital in its free 
form is employed to advance both wages and rent ; how much 
falls to wages and how much to rent depends upon the 
circumstances whiohdeterminethepresent marginal productivities 
of labom: and land— which, in equilibrium, correspond to wages 
and rent and therefore absorb without any residue, the capital 
which is for the moment /ree — i.e. the wage-fund. But does such 
a fund really esdst 1 That it does not exist in roalily, as a fixed 
and unchanging quantity, follows from the fact that capital 
in all its parts may either increase or decrease, to a larger or 
smaller degree, at any given moment. This, however, has not 
escaped the defenders of the wage-fund theory. If we imagine 
a society under more or less stationary conditions, in which 
a given capital in the possession of the propertied classes is 
employed year after year without appreciable increase or 
decrease, then each year about an equal part of that capital 
will be set free. That part (together with the consumable direct 
products of labour and laud) constitutes the whole production 
of fimshed commodities and services of the year. When the 
capitalist class has taken the surplus, corresponding to interest 
on its capital, it must, in order to maintain its capital, re- 
invest the remainder — which it does by biriug labour and 
land for new production. This part, therefore, is what might 
be called the annual wage-fund (more correctly, wage-and- 
rent fund). ® . 

0 
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But there can he no douht that Httle is ^ 

explanation of economic phenomena hy the introduction of this 
term; and the simple process hy frhich it iras attempted to 
determine wages (dividing the wage-fund hy the number oE 
workers) was certainly too elementary. In the first place as 
we have said, the proportion in which the common fund is 
divided into remunerations for the services of labom and land 
is by no means given and determined o priori ; and, moreover, 
with a change in the amount of capital, the wage-fund may 
undergo considerable changes, in so far as the average period of 
turnover of capital is lengthened or shortened. As we have 
already shown, there would inevitably be a shortening it by 
reason of a diminished supply of labour (due perhaps to 
emigration on a large scale) wages rose, other things remaining 
the same. In other words, a reduction in the divisor would 
itself bring about a reduction in the dividend, though not quite 
in the same proportion. But, on the other hand, a reduction 
in the number of labourers would increase the distftbutive 
share of labour, not only at the expense of the capitalists, but 
also — perhaps to a greater extent — at the expense of the 
landowners. Hence the advice which the advocates of the 
wage-fund theory gave to the labourers, namely to limit the 
supply of labour in the market in their own interests, was in 
itself, good advice, even though based upon inadequate 
reasoning. 

It would also be possible to regard all capital, as Bohm- 
Bawerk does, as wage-fund. But this amounts to the same 
thing ; for in any case it is only the part annually set free which 
can purchase labour (or land). 

The real error in the dsssioal wage-fund theory was, as 
Bohm-Bawerk pointed out, that it fcequently identified the 
wage-fund with capital as a whole, although it conceived the 
wage-fund to be invested for only one year. A very striking 
example of this is Senior’s “last hour”, immortalized by Karl 
Marx.^ Serrior thought he could prove that a shortening of 
working hours per day by about one-eleventh would reduce the 
profits of capit^ from 10 per cent to nothing. He based this 
conclusion on the absurd assumption that all capital, including 
that invested in factories and rrraohineiy, has a one-year turnover, 

'' ^ Dos KapUal, L Third edition, p. £06 et seq. 
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did not prevent liiin from calonlating, in addition, annual 
depreciation for ■wear and tear on bnildinga and machinery. 
If we calcnlate correctly, "witli the figures advanced by Senior, 
we shall obtain for fixed capital a period of turnover of about 
8 years (sixteen depreciation allowances) and, for capital as a 
whole, 7 years. Ceteris paribus, a reduction in the hours of labour 
would certainly reduce the profits of capital, but only from 10 to 
about 8 per cent, and with somewhat greater intensity of work 
not even by so much as this. 

It is curious that Marx himself does not seem to have observed 
the yawning gap in Senior’s a^ument, to which he devotes 
a prolix refutation. Or perhaps he hesitated to point out an 
omission the revelation of which would inevitably have exposed 
the weakness of his own " exploitation theory ”. 

Another criticism which has been made against the wage-fund 
theory is that it is correct only on the assumption that the 
labourers take their wages in kind at the same lame as they render 
their services. If, on the other hand, they wish to take their 
wages partly or wholly “ in capital ” — ^in other words, to wait 
for their wages until their own product is ready for market — 
then wages may, within the limits of what is produced, rise to 
any height whatever and be independent of the sixe of the 
wage-fund or capital. This is of course quite correct, but it is 
scarcely a proper objection to the wage-fund theory,' except in 
its most rigid form ; for, by such a procedure, the workers would 
themselves become capitalists and would build up capital, so 
that the fruits of their labour which were not exchanged for 
products, i.e. for a part of the existing capital, would constitute 
a real addition to it. 

This method of paying wages is the essence of the profit- 
sharing system, and If it has occasionally had beneficial results 
this may perhaps be most simply explained by the feet that the 
system stimulates the workers to accumulate capital, whose future 
fruits arc usually sweet, even if its roots in the present are 
bitter. 

Later on, we shall discuss the accumulation of capital — 
which is an important element in the theory of capital. But we 
■will first return to the theory of exchange and see how this 
appears when it is linked up as it ought to be with the theory 
of production outlined above. ' 
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3 . The1r^ij!p>ar^Af^TTc3Miv^ Thenam 

'4 'Ei'jrJuing^, Tabte in Us Final Form * 

ETitierto -s-e lave been reasoning on the assumption that 
pro^notson is earned on at ^ren jiices for all products. \7e must 
nov.- drop this aesumption and approach the real world— in which 
prodnction and exchange mntnaEy afiect each other. 'Whilst 
we tins obtania more complete theory of distribution, modified 
in some respects from that set out above, we shall also have an 
opportunity of resuming and completing our discussion of the 
theory of exchange value, which we were compelled to interrupt 
at the point at which its dependence upon, and connection with, 
the theory of prodnction and distribution became clear. We 
shall, however, restrict onr observations to the problem of the 
production and exchange of only two articles; the argument 
is much facilitated by snob a simplification and there is no 
theoretical difficulty in subsequently extending it to all the 
infinitely varied products which are actually exchanged. In spite 
of this simplification, however, the problem resolves itself into 
two essentially difierent questions, which are best surveyed and 
treated separately. On the one hand, we may assume that the 
two articles exchanged are produced in different countries or 
districts, between which i?iere is no tranter of labour or atpital, 
so that all the resources available in each community are engaged 
in the production of one article. On the other hand, we may 
assume that the production of both articles takes place in a dosed 
economy in such a way tiiat land, labour, and capital can be 
transferred from one industry to the other. The former case is 
typical of wliat is usually called in economics the theory of 
international trade and international values ; the latter of the 
theory of internal exchange under free competition. It is 
unnecessary to add that neither of these abstract assumptions 
corresponds to the phenomena of the real world. Perfect 
mobilily of labour and capital within one cormtiy is just as 
improbable as is the complete absence of such mobility between 
countries. 

Let us first assume that each cormtry, owing to natural 
conditiops. is compelled to produce one commodity only. It is 
then clear that imder free competition every producer will 
endeavour with the available means to obtain tb“ ma xim n m 

/} ■ /' 
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net profit, wliich, in equilibrium, must cause the whole production 
of the country to reach its maxhnum. It is true that we have 
only proved this on the assumption of production without 
capital, but it will easily be seen that its essence remains 
unchanged, like the objection of Ricardo, which it was our purpose 
to refute, even if the argument is applied to capitalistic 
production.! What has been said will by no means apply if 
production and exchange are effected co-operatively, or if the 
producers are otherwise associated in trusts or cartels ; the 
country would then have to be regarded more or less as 
a monopolist with respect to the commodity in the production 
of which it has greater natural advantages than other countries. 
Production would therefore be carried on with reference to the 
most advantageous monopoly price ; a contraction of production 
might be to the advantage of the country even if all the available 
factors of production were not employed. If each of the two 
countries monopolizes the production of one commodity, 
then pricing is theoretically indeterminate ; we have in fact 
reverted to isolated exchange, with the further complication 
that not even the quantities avaffable are given beforehand, 
since they are the objects of production. If there is free 
competition, then, in accordance with the law of production 
and exchange, each countiy will produce as much as possible 
of its own commodity and exchange will be effected at the price 
which wiU normally equate supply and demand. It might well 
be that a restriction of the production of one commodity would, 
if sitn/uUaneously undertaken by aJl, be to the advantage of aU 
producers of this commodity ® ; but restriction by an individual 
producer must, ceteris paribus, do him harm, since his supply 
does not appreciably affect prices. This would also be the case 
if the country manufactured several commodities, whose relative 
exchange values must be taken as given for the individual 
producers. 

We have, therefore, simply to combine the foregoing laws 
of production for a single commodity (or for several commodities 
whose relative prices are given) and the laws of market value 
of a given stock of goods. The former determines the quantity 
of goods which accrues to each individual in each countiy in the 

^ ^ [A mark against this passage in the anthor's copy of the second 
indioatra that he wished to recast it.] 

^ Honrs of labour may be influenced the possibilify of exchange. 
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form of wages, rent, or interest; tlie latter then determines 
the quantities of goods which will be mutually 
the relation between them — which constitutes international 
exchange value. The theory of international trade — or, more 
correctly, the abstraction so called — ^is therefore much simpler 
in principle than the problem of exchange in the internal market 
in which the free transfer of the factors of production from 
one commodity to another must be presupposed. That the 
earlier economists thought otherwise was due to their erroneous 
idea that costs of production, which were assumed to regulate 
exchange value in the home market, could be determined on 
grounds independent of exchange value itself. 

If I, r, and i represent the rate of wages, rent, and interest 
in one country, and A, B, and C the available quantities of 
labour, land, and capital, then A.l, B.r, and G.i are the total 
quantities of wages, rent, and interest in the country, expressed 
(like capital itself) in terms of the one commodity produced in the 
country (or in one of them if there are several). Personal 
distribution will depend on the labour performed, or upon the 
land or capital owned by each individual. In the other country, 
the annual supply of the product of each person will be determined 
in the same way, and since the personal dispositions of all the 
individuals as regards consumption must be taken as given, we 
thus possess all the necessary determining factors for establishing 
the price and the quantities exchanged. 

A close comparison between the above theory and Mill’s 
treatment of the theory of international trade ^ is of great interest 
and affords, at the same time, a striking proof of the need for 
a more carefully-developed theory. In the first two editions of 
the Principles, as in an earlier treatise on the same subject. Mill 
set up a theory which, so far as it goes, fully accords with the 
assumptions made above. The various factors of production 
cannot, on these assumptions, pass from one process of produc- 
tion to another ; and consequently, says Mill, the necessary 
prerequisite for determining the lelatirt prices of goods by their 
relative costs of production is absent and wo must fall back on 
the more general law of supply and demand. K there is 
equilibrium between supply and demand under such conditions 
that the supply of each commodity always increases when its 
price rises (and nice verso) then equilibrium will be stable. Arelative 
'"increase in the price of one commodity would lead to an increased, 
r J. S. tGlh Principles, book iii, chap, sviii. 
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supply but, on the other hand, to a decreased demand ^ for it j 
a lower price would similarly lead to diminished supply and 
increased demand, so that, in both cases, prices would tend to 
revert to the original level. So far so good. But in this connection. 
Mill considered the case in which an increase in the relative price 
of one commodity (>i), and consequently a decrease in the relative 
price of the other commodity (B), does indeed lead holders of 

(A) to increase their demand for (B), but at the same time it 
causes them to decrease their offers of (A) because their need 
for (B) now rapidly approaches satiation i thus equilibrium 
between marginal utilities is achieved before the offers of (A) 
have reached the same level as before. One of his critics, 
TV. Thornton (who by his later criticism induced Mill to abandon, 
somewhat too hastily, his wage>fund theory), pointed out that, 
under such circumstances, equilibrium between supply and 
demand would, even when other things were equal, be possible 
at more than one price. If, ai jirst, 17 units of (B) exchange for 
10 units of (A), but the price of (B) happens to fall, so that 18 units 
of (B) must be given in exchange for 10 units of (A), then, on 
Mill’s assumption, it might happen that holders of (A) would 
reduce their offers of (A), though at the same time holders of 

(B) would certainly diminish their demand for (A) ; and it is 
quite conceivable that equilibrium between demand for and supply 
of (A) — and eo ipso of (B) — would also occur at this neio price. 
To us there is nothing remarkable in this. The case considered 
by Mill is, in fact, exactly the same as the one we have considered 
above, in which the supply and demand curves intersect when 
the former begins to fall ; and we know that when this happens 
it is quite possible that the curves will intersect at more than one 
point. Mill, however, mthout farther examination, derived from 
Thornton’s remark the unfortunate conclusion that equilibrium 
between supply and demand would occur under such circumstances 
at any price — ^whicb can only be so in quite exceptional cases. 
In other words, be assumed that the problem is essentially 
indeterminate^ so that mere than the above data would he required 
to determine international exchange values. 

He therefore undertook to complete his theory in th» 
direction, but without success. It has justly been remarked 
that the latter part of Mill’s diapter “ On International Values ”, 
which he added to the third and subsequent editions of his 
Principles^ really contains only a repetition, in a new form, of 

Strictly speaJdng, this applies only if the two commodities cannot 
snhstitnte each other in oonsamption. 
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what he had already said elsewhere. Besides reciprocal 
there is, in his opinion, another relevant factor— ihe means of 
satisfying this demand, set free in each conntry hy the re-orientation 
of its industry. What he really adds, however, is only a particular 
arbitrary assumption as to the relation between the price of 
a commodity and its supply and demand. He assumes that the 
supply of each commodity is entirely independent of its price 
and that demand is in inverse proportion to the price of the 
commodity ; as though each economy first satisfied its need for 
the commodity which it manufactured itself and then disposed 
of the surplus at any price. 

Graphically represented, this would mean that the supply 
curve of each commodity would be a line parallel to the price 
axis and the demand curve a rectangular hyperbola. On this 
assumption, it is clear that the two curves can only intersect 
at one point and that the price equilibrium is stable. But in 
that case we should find no expression for the fact that a rising 
price of either commodity might lead its owners to reduce, instead 
of increasing, their supply. In reality. Mill neglects the whole 
of this question, which was, after all, the very starting-point 
of his investigation, and begins instead to inquire which of the 
two countries would profit most by a change in price caused by 
different conditions of production for one of the commodities. 
But in this way he finds no use for the new determining factor 
which he wishes to introduce, and he is finally forced to the 
almost pathetic confession that “the new element, which for 
the sake of scientific correctness we have introduced into the 
theory of international values, does not seem to make any very 
material difference in the practical result ”. But, as we have 
said, he has not really introduced any new element at all ; not 
only the practical results of his inquiry, but the theoretical 
results too, are entirely unchanged. 

On our assumptions of free competition and immobility of 
the factors of production there are, indeed, no determinants of 
price except equilibrium between supply and demand. This is 
sufficient for a theoretical solution of the problem, although the 
possibility of several solutions, usually only a finite number, is not 
excluded. 

Somewhat more complicated, at least at first sight, is hhe 
other problem, of ascertaining the relation between production 
and exchange in the “ home market ”, i.e. on the assumption 
f&at the available factors may be freely transferred from the 
production of one commodity to that of the other. And yet 
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the main lines of the solution are simple enough even here, 
although — as the history of the science shorrs — they are not 
so easy to discover. If we suppose, for a moment, that a given 
proportion of the available kbour, land, and capital — ^i.e., in 
the last resort, given quantifies of original factors of different 
years— is always used in the production of the one commodity 
and the remainder in the production of the other commodity, 
then the problem of equilibrium price and the quantities 
exchanged would be exactly the same as in the preceding case. 
In other words, for every such hypothetical distribution of 
factors of production we should have one or more possible 
solutions. Now, in this case, the distribution of the factors is 
precisely one of the quantities required for the solution of the 
problem, thoi^h we find instead three new conditions, or logical 
relations, which must be satisfied : namely, the requirement 
that rent and interest shall be the same in both branches of 
production, which cannot be assumed where two countries are 
concerned.* Every conceivable distribution of the factors 
gives rise, in each branch of production, to certain rates of 
interest, wages, and rent — expressed, in the first instance, in 
terms of one of the goods produced but also expressible in terms 
of the other since there is an exchange relation between the 
commodities, which follows from the same assumption ; it is 
clear, therefore, that the problem is completely determinate 
by the equation of these three quantities individually. It should 
be capable of mathematical solution as soon as all the other data 
(the total productivity of land, labour, and capital, their 
distribution among individuals, and personal preferences in 
consumption) are exactly known. In reality, this problem of 
equilibrium may also be solved by trial and error ; so long as 
wages, rent, and interest are greater in one branch of production 
than in the other, labour, land, and capital will flow into the 
channel where they reap the higher reward and there will be 
a simultaneous adjustment of relative exchange values, so that 
equilibrium will finally be achieved as far as is generally possible. 

In order to avoid any misconception, one more observation 
should be made. The fact that the form of capital may change, 

^ In the lu-tiole " Handel ”, in Sek6nberg's Bandbveh (cf. Ekmomisha 
BamltaCUlivet, ii, p, 478], W. Lexis has been guilt; of a serious omlsaioi>in 
relation to this point, whioh makes his sigumcnt deceptive. 
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lihat labour-oapifal (i.e. saved-up labour) may be, to a certain 
extent, replaced by land-capital (i.e. saved-up natural resources) 
and, vice versa, that capital investments (or capital-goods) ol 
shorter duration may be exchanged for those of longer duration 
— these do not introduce any element of indeterminateness 
into the problem ; for, in each particular branch of production, 
they are all governed by the general economic principle uhioh 
we have already developed in the treatment of production. 
It may well be questioned what importance we are to attach 
to the claim that, under stationary conditions, the amount of 
capital must remain constant from year to year. But here we 
must distinguish two different things. In equilibrium, the capital 
employed in production has already assumed a certain teoh^oal 
dimension and composition, as well as a certain exchange value 
(expressed in terms of one of the commodities). It can now be 
asserted that, so long as capital of this magnitude and 
composition, or even of this exohsnge value, is maintained and 
utilized from year to year, equilibrium cannot be disturbed if, 
from the beginning, the other conditions of stability are fulfilled. 
But it would dearly be meaningless — ^if not altogether 
inconceivable — to mamtain that the amount of capital is already 
fixed before equilibrium between production and consumption 
has been achieved. Whether expressed in terms of one or the 
other, a change in the relative exchange value of two commodities 
would give rise to a change in the value of capital, unless its 
component parts simultaneously underwent a more or less 
considerable change. But even if we conceive capital genetically, 
as being a certain quantity of labour and land accumulated in 
different years, a change in the value of commodities would also 
alter the conditions of their production and thus necessitate 
a larger or smaller change in the composition of capital. 

This indeterminateness — ^which was inherent in our first 
main example,^ and even in the pure problem of production — 
is, of course, primarily due to the fact that capital, unlike labour 
and land, is not an original factor of production which can 
exist (even hypothetically) independently of, or antecedently to, 
production. Its origin and maintenance inevitably presuppose 
that production is taking place. But it also has another, more 
deep-seated, cause. In reality, the amount of capital is not 

^ ^ That of International Trade. 
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determined by physical conditions, but by the equilibrium 
between psychical forces which, on the one hand, drive us to 
save and accumulate capital and, on the other, to consume 
already existing capital. In other words, ike a(^urmdation of 
capital is itself, even under stationary conditions, a necessary 
element in the problem of production and exchange. We have 
now reached a point in our exposition at which this new factor 
forces itself upon our attention. We sh^, thwefore, considrar 
fhifl subject in our next chapter — ^though the laws of capital 
formation have been too little studied for a treatment of the 
subject in its entirety to be of much real nse. 

We consider the total amount of a commodity produced 
as a function (homogeneous and linear) of all the quantities 
of labour and land employed (i.e. annually consumed) both cuTreni 
and saved up. We then obtain for one commodity 

P — ^1* Aj . . . Rg, Bj, Sj . . . ) 

in which Aq and Bg indicate cunont services of labour and land, 
Ax and B^ services one year old, etc. The partial derivatives 
of this faction with respect to each of the quantities included 
gives us the wage (2), and the rent per unit of land (r), payable m 
this industry, expressed in units of the product, and also the 
marginal productivities of all the constituents of capital. From 
these we can deduce the rate of interest which is payable (i). 
With the relation which must exist in equilibrinm between the 
yields of capital-goods of difierent duration and between the 
yield of land-capital and of labour-capital, we are now in a position 
to e^^iess all the above quantities in terms of three of them 
(e.g. Ag, and Aj). In the same way, we obtain for the other 
commodity : — 

P^^^A\A\A\ , . . B>g,Bii,Bia . . . ), 

from which we can determine the values of P, and for this 
indiKtry, and being expressed in units of the second 
commodity ; and can eimilarly egress all the quantities included 
in terms of three only — B^o, A\, 

The number of unknowns is thus reduced to six only. To 
determine them we have the following additional relations. 
In the first place, under stationary conditions, the sum total of 
the quantities of labour annually consumed — current or saved up 
— must be equal to the supply of labour annually available in tlm 
country ; and the same applies to the land which is employed 
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eitter in its original or capitaEred form. If the country has at 
Its disposal A units of labour and B acres of land, lye 4 eiefoie 
obtain ; — - 


■^0 + -^1 + Aa + , . . 4- A\ + A\+A\+..,=,^ 

and 

^0 + -Bi + 5j + . . . + B\ + B\ + B'^^ + . , , ~ s. 

"By means of the other data we can also express the exchange 
value of the two oommodities as a function of the above quantities 
and therefore finally in terms of our six unknowns. If we represent 
this exchange value (e.g. the price of the latter oonunodity, 
expressed in terms of the former) by p, and if wages and rent 
are identical in both industries, then ; — 

' f = p.P and r = p.r*. 

The rate of interest must also be the same in both ; thus * = P. 

Wo have thus obtained Jim independent relations, but we 
stiU require a sixth. This can be obtained from our assumption 
concerning the amount of capital. The quantities Aj, A^ . . . 
jBj, Sj . . etc., are only those parts of capital which ere annuaUy 
consumed. Corresponding to them, under stationery conditions, 
there must exist other parts of the total social capital, whose 
amounts can be exactly determined. There must be me mote 
element corresponding to A^, tm more elements corresponding 
to A^, three to A^, etc., and similarly as regards Rj, Rj, R4, etc. 
(of. Fig. 12 ). In equihbrium, the composition of the sum total 
of capital is thus definitely fixed. All its parts can be expressed 
separately either in the first three or in the last three of our six 
unknowns. If, for example, we now wish to impose the condition 
that in equihbrium the sum total of capital shall have a certain 
exchange value, measured in terms of one of the products, we need 
only calculate the exchange values of all parts and add them. 
These exchange values are (in accordance with the above) the 
original exchange values of the portions of capital concerned, 
plus aammulated interest. Thus, for example, the present portion 
of capital indicated by A3 has the exchange value A3. 1.(1 + if- 
The two identical portions also represented quantitatively by 
As, since they represent equal quantities of saved-up labour, 
have, on the other hand, the values As.i.ll +*)“. and 
As.i.fl + 1), respectively. The portion of capital repre- 
sented by R3 has the exchange value Rs.P.p.fl + = 

Ra.Z.fH-i)", etc. 

If these values are summed and are put equal to a certain 
^ven quantity — the total exchange value of the capital employed 
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in the ttco industries together, escpressed in terms of the first 
commodity, we shall then obtain the necessary sixth relation, 
and the problem will at last be completely determinate. 

If it were permissible to calculate with simple interest, the 
problem wonld be simplified in so far as the accnmulation of 
capital through time need not be taken into consideration — 
tboughits distribution, as labour-capitalandland-capital, advanced 
wages and advanced rent, must ; we sbonld then only have to 
deal with the average period of investment. 

It may perhaps be asked whether, in a case such as this 
(in which both commodifaes manufactured in the same 
country), more than one relative equilibrium price is possible. 
This is quite conceivable if — as is usually the case — wages, 
rent, and interest enter into the manu&cture of the two 
commodities in difieient proportions. If the prevailing equilibrium 
persists, and a higher relative price is paid for one commodity, 
then, obviously, that factor (or Actors) which enters into the 
production of the commodity in relatively large amounts is 
favoured at the e:^nse of the othars. 

As will easily be seen, there is no difficulty in extending 
the above reasoning to any number of commodities. Under the 
designation of commodity we may also include the factors of 
production themselves when they are directly employed by their 
owners. 'W’e can therefore abandon the simplifying assumption 
hitherto made — viz. that all factors of production on the market 
are available in given determinate quantities, which are ofiered 
in their totality by their owners, irrespective of the price they 
win fetch. This is very important, especially for labour, for we 
can now consider the case in which the hours of labour are 
variable and determined by the workers themselves, on the 
basis of the equality of the indirect marginal utility of work 
and the direct marginal utility of leisure. 

Just as exchange and exchange value thus assume their 
final form by their connection with production, so, of course, 
exchange for its part considerably modifies the production and 
distribution of the product. Rach producer — labourer, landlord, 
and capitalist — receives a substantial increase in utility from 
the possibility of exchanging the commodities, in the production 
of which he participates, for others (production in the modem 
sense would indeed be inconceivable without this possibility. 
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for nowadays production is carried on almost solely for escliange). 
And furtter, tie relative distribution of the product between 
the three classes of producers becomes quite difierent, when 
there is a possibilily of exchange with other districts or countries. 
A weH-inown example of this is the fall in tents, to foe 
advantage of the landless classes, which has occurred in parfe 
of Europe, as a result of the importation of foodstufe from extra- 
European coimtries. Another is the more doubtful, but perhajs 
equally real, case in which the workers, or the great masses of 
the population in the latter countries, have sufiered from foe 
supply of cheap manufactured goods from Europe, to foe 
advantage of the landowners.^ 

* See my FinatiMtaretiKhe Vraertucivngen, pp. 63 B. {Jena, IS96). 
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ON THE ACCUMULATION OF CAPITAL 

Biblioobaphy. — The literature on this subjeot is very meagre. 
AmnTig earlier ‘writers there is ■virtually only H. von Mangoldt 
{Yolksmrtscliaftd^re)i and among recent writers, Bohm-Bawerk 
(Positive Theorie des Kajntals)^ who have devoted detailed 
attention to the accumi^tion of capital. Elarl Mars, Das 
Kapital, vol. i, section?, Der AJihimuhtionspTocess desKapitah, 
also deserves attention, despite his bias and esa^eration. 
Compare also Wagner, Grundlegung^ part ii, vol. iii. In 
Schdnberg's Handbuch the whole theory of the accumulation 
of capital is despatched in a single page, and in Conrad’s 
Randworterhuch der Staatsnsissensckafien in a single colnmn. 
Cassel’s TAe Nature and Necessity of Interest contains a note- 
worthy attempt to carry discussion on some points further 
than had previously been done. The best material for an 
examination of the problem is probably to be found in the 
statistics of banks, and especially savings banks, as well 
as in statistics of capital wealth, though the latter are 
unfortunately extremely sparse and rudimentary. 

So far, our discussion has been based on the assumption 
that productive capital, like the two otiier factors, is constant. 
In reality, however, capital is not, like land — and, for shorter 
periods, labour — physically limited. It can be increased at any 
moment by saving ; it can be reduced by unproductive 
consumption. Neither is the supply of capital renewed in the 
same way as the supply of labour, by the work of nature — 
although it'ds natural to accumulate capital at certain periods 
of life (particularly middle age) and to consume it at others 
(early youth and old age). A rational theory of saving is thus 
necessary before we can clearly wunderstand the conditions of 
a stationary society, with a constant supply of capital ; and still 
more, of course, before we can understand and foresee the gradual 
changes in the amount of social capital. 

Unfortunately, such a theory has not been worked out, and 
the phenomena which it should explain depend on a numbed 
207 
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of motives— partly selfish, partly altruistic, but in any case very 
complex. People save for themselves, but also for their successors 
Some people often save merely for the pleasure of saving! 
Exceptional people may save and acomnulate capital simply 
because^ they cannot help themselves — e.g. certain multi- 
millionaires whose capacity for consumption even the ingenuity 
of the luxury industries cannot stimulate. Large families 
encourage thrift, because a source of income, say a landed estate, 
which has hitherto supported the faimly, may now be inadequate 
for that purpose. But, at the same time, a large fiimily frequently 
constitutes an insuperable obstacle to saving, since every available 
somce of income is urgently and immediately needed. On the 
other hand, if the capital in an individual’s possession is already 
so great that only a small portion of its yield is required for the 
maintenance and expenses of the family, then it will grow of 
itself — at least at present rates of interest — at such a pace that 
even great fecundity in the family catmot keep pace with it. 
The ever-growing wealth of certain multi-millionaires is therefore, 
from a social point of view, a not inconsiderable danger to society. 

Among the many influences affecting the accumulation of 
capital, the rate of interest is undoubtedly one — ^althou^ even 
its influence is uncertain and ambiguous. Theoretically, the 
individual should always cany his accumulation of capital (or it 
may be his consumption of capital) to the point at which the 
present and future marginal utilities of the goods saved is equal. 
By sacrificing one shilling this year he can, for example, count 
upon obtaining two shillings in ten or fifteen years. The question 
then becomes whether, at that time, two shillings will have more 
or less subjective value for him than one shilling now. The 
answer to this question naturally depends on a number of 
circumstances over which he himself can exercise some mfluenoe 
— such as the savings which he is likely to make during the 
immediate period. Here the rate of interest has a two-fold 
influence ; a high rate increases the yield of present saving and 
consequently its future marginal utility, i.e. the future utility 
of the last unit of capital now saved ^ ; but, on the other hand, 

* Casscl is not quite correct when ho soya : “ A man who attoohes ^e 
same importance to future neoda as to present ones, if he ejecta to be a e 
to provide for his needs in tho future just as easily as he does 
^reason for setting aside anything of his present income (op. c»f., p. 

This argument actually presuppos<a tho owence of any rate ox interest. 
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at a given rate of saving, it makes provision for the future 
more ample and thus reduces the marginal utility of future goods 
for that individual. The latter tendency may even outweigh 
the former, so that, for certain individuals, a low rather than 
a high rate of interest may act as a spur to the accumulation 
of savings. 

Individual saving is therefore a very complicated 
phenomenon. But if we consider society as a whole, and regard 
its average economic conditions as apprommatelt/ stationary, 
the progressive accumulation of capital must he regarded as 
economical so long as any rate of interest, however low, exists. 
For the average individual, or rather for society as a whole 
(regarded as an individual who never dies), the accumulation 
of capital presupposes the exchange of a lower marginal utility 
for a higher — ^provided that it is not too rapid and does not 
ahsorh too much of the present means of consumption. Under 
such conditions, we should therefore expect a continual 
accumulation of capital — though at a diminishing rate — and, 
at the same time, a continual fall in the rate of interest. 

In The Nature and Necessii;/ of Interest, Cassel adduces 
certain apparently very striking reasons why a heavy fall of 
interest rates is not to be expected in the fnture. He rightly 
points out, in the first nlace, that every fall in the rate of interes t 
cau ses a number of long-term investments which were nreviou slv 
unremunerative to become p ro fitable ; a n d every such larce-sca le 
a bsorption of free cauital naturally acts as a brake on a fur ther 
f all m int erest-ratea. He espedally observes that a general 
demand for larger houses, entailing extensive building operations, 
would arise if, us a result of a heavy fall in interest rates, 
expenditure on houses is practically restricted to the mere costs 
of maintenance — and site rent. To this it may be objected that 
larger premises, at least in our climate, involve various other 
outlays, especially for fuel and light, which are often as 
considerable as the rent itself. Increased housing accommoda- 
tion for the poorer classes, however desirable it may be in itself, 
is therefore scarcely to be eqiected, unless their level of income 
can be raised. With certain reservations, however, this part of 
Oassel’s reasoning is undoubtedly correct— though it evidently 
seta no limit to the downward trend of the rate of interest, but 
only relates to the rather slow tempo at which the movemsn^ 
may be expected to occur. 
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The latter part of Cassel’s argument would be of much 
geater importance here— if it could be regarded as correct. 


zaan who in Ms prime has accumalated a fortune, upon the yield 
of which he lives after he has retired from business. If the rate 
of interest is sufSciently high, he can do this without in any way 
encroaching on his capital. He may therefore have the satisfaction, 
or indulge in the vanity, of leaving it undiminished, or perhaps 
even augmented, to his heirs .* the interest alone is quite sufficient 
for his needs. If, on the other hand, the rate of interest should 
materially fall, say to 2 per cent or IJ pet cent, then, says Oassel, 
such conduct would usually become impossible. Either the capital 
must be so great that the efforts or good fortune of a single 
individual would seldom suffice for its accnmulaldon ; or else 
the mere yield in interest will be so small that he could no longer 
live on it without a serious change in his habits of life. He will 
therefore live on his capital, e.g. by the purchase of an annuity-^ 
Cassel shows, by detailed figures, how strong the temptation 
would be, since at so low a rate of interest be could multiply 
his annual income. And, says Oassel, he has a perfect moral right 
to do so. As a rule, he has already provided for the education 
of his children and perhaps for establishing them in life. He 
does not owe them more than that. On the contrary he may 
justly expect that they, in their turn, will act in the same way 
as he : work and accumulate a fortune during their youth and 
middle age, and consume it in their old age after they have 
provided for iheir children’s education. 

Cassel’s argument may roughly be presented in this form. 
That it is correct in some cases cannot be denied, but as a general 
argument it can scarcely be accepted, for it is evidently based 
on the assumption that most fortunes are the fruit of the work 
of a single generation. But this is not the case even nowadays, 
and it evidently becomes less and less conceivable in proportion 
as the rate of interest falls. If we assume that the capitalist 
has inherited the whole or the greater part of his capital, the 
conclusion will be quite difiercnt. By consuming it, or even by 
failing to increase it, he would usimlly put his children in a more 
unfavourable position than he had himself occupied. This, however, 
confiicts with such an elementary ijapuls&JnJr nmnn natui :e_that 


uuiieiuwH vui agreement mm tue classical economists) that 
wi ^ a certain rate of interest wMch is not too low, the ver r 
ability to acGTimmate_.ca pi£al pTactjcpll^2!S^E£B'c^^ 
t hat the rate of interest could nnt. fAlT Iftw oT 

The case wMch Cassel exclusivelv conBidera iathat. nfo 
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■ we can safely assume tliat it will not nsnally occur. It is, therefo re, 
rather difficult to imagine, even in a society based ou private 
•T^raperty, any innit below •vfhieh the rate of irierest could not fait. 
because the accum ulation of capital would come to an end. We 
shall endeavour to Bha\7 that the degree or rapidity o{ its fall 
depends mainly on an entirely different circumstance, which is 

scarcely mentioned by Oassel ; namely the degree of urobability 

with which we may egpect the fnture ormoth of vomthlion to be 

on the same or aamila r scale to the presen t. 

If, however, the facts are not quite in accordance with 
theoretical speculations (snch as those on p. 208) and if, in 
particular, the long-prophesied ideal of economists, in which 
interest wiU have fallen to a miniTmi-m , is tardy in its realiza- 
tion, the cause is presumably to be found in the following 
circumstances. I n the first place. therB is the eff ect-oL-the 
subjective undermhtation of future needs and overvalnatio n 
p y hiture res ources, which was ohserved by Bohm-Bawerk. 
This, in turn, is primarily due to the fact that, to the individual, 
the future is always in a high degree uncertain. He does not 
know whether he himself, or those in whose well being he is 
most interested, will really profit by his saorifloes. Moreover, 
even if capital accumulation as a whole increases production, 
the return on individual capital accumulation, even the technical 
return, is uncertain. The enterprises in which capital is invested 
may perhaps yield large profits if they are very successful ; but 
the chances of such success are not very great. And since, in 
accordance with the general law of marginal utility, the 
possibility of a loss of wealth outweighs, for the individual, 
the prospect of an equal gain, such an enterprise, from the 
point of view of individual business, must always be regarded 
as unprofitable unless the chances of gain considerably exceed 
those of loss. This is probably the general rule. The special 
inducement which hazardous enterprises offer to gambling or 
adventurous spirits is a compensation, but operates perhaps 
more in the destruction than in the accumulation of capital. In 
tins connection, we need only call attention to the large extent 
to which the modem concentration of capital and the credit 
and insurance system stimulate and facilitate saving by levelling 
out and reducing these risks to a miniirinTn . 

In these respects, however, a collectivist sociefy would 
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afford a much better gaamntee for the rapid aconmvdation of 
capital than does the esiating individualistio society. The capital 
saved by united efiorts would equally benefit aU individuals 
and tbe whole of society in the future ; and the failure of some 
enterprises would be of little importance, if those which succeeded 
yielded a correspondingly greater return. Though this is opposed 
to current opinion, it is precisely in a collectivist society that we 
should expect a progressive accumulation of capital until 
production was fully supplied with new capital and the national 
dividend reached its teohnical maximum — assuming that interest 
in the well-being of future generations was not less than in 
existing society. 

Another reason why interest is still comparatively high is 
the fact that states destroy capital (especially in war and 
armaments) at the same time as it is being privately accumulated. 
The enormous national debts contracted by European and 
extra-European states in the course of years (especially for 
purposes of war) naturally presuppose a more or less corresponding 
amount of savings on the part of subscribers (though it is true 
that war-loan is generally issued below pax) ; but they do not 
represent any really productive capital, only a claim by certain 
citizens on present and future generations of taxpayers. In this 
connection it may be ashed, at least when the rate of interest 
begins to decline more rapidly than capital increases, and the 
earnings of capitalists consequently decline absolutely, whether 
this must not act as a brake on further capital accumulalaon. 
In purely abstract theory this would not be the case in an 
individualistio society in which each individual manages and 
saves on his own account. If a particular individual increases 
his capital, the effect on the rate of interest is not appreciable. 
The result of his saving will therefore be an unconditional 
gain for him. On the other hand, it cannot be denied that 
capitalists as a class will gladly welcome all measures destructive 
of capital, such as armaments and war — for which they will 
largely be compensated by the State’s contractual obligations, 
and which will help to raise tbe rate of interest. This constitutes 
a not inconsiderable political danger, as Adolf Wagner pointed 
out. But the ooUeotivist state will be quite unaffected by 
a lowering of the rate of interest as such, since all sources of 
income would be more or less common to the whole community. 
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and, in sucli a case, the other sonreea would necessarily increase 
in a more than corresponding degree. 

But the most important reason why the rate of interest ha s. 
n ot fallen is probably that our modem societi ™ difFer in a high 
d eface from the stflt.inTiftTy t y pe Hitherto, we have only 
considered capital aocumnlation on the assumption of completely 
stationary conditions ; if we abandon this assumption the 
problem becomes essentially difierent. For example, if a country 
for some reason, such as the successive exhaustion of the land, 
passes from a higher to a lauser degree of productivity and 
prosperity, then the same quantity of commodities will have, 
on the average, a higher mar^al utility, and consequently 
a higher subjective value, iu the future than in the present. 
The mere retention of consumption goods for future use thus 
becomes advantageous, althou^ it cannot, of course, give rise 
to increased piroductivity and therefore cannot, in the usual sense, 
yield any interest. Even in our day, people always save stocks 
for the lean season, and it was formerly very common to save 
grain for bad years — a custom which in countries with bad 
communications, such as India and Russia, may still be necessary. 
If, on the other hand, a country passes from a lower to a higher 
degree of prosperity independ^y of the growth of capital (as 
a result of technical discoveries, etc., or when a colony is first 
peopled) capital accumulation may be uneconomical, even though 
teohnioally it might give rise to an increased productivity of 
labour and land. A larger quantity of products might then 
represent a lower marginal utility, since prosperity as a whole 
had increased. 

Again, if the growth of population is accompanied by an 
increased demand for all kinds of products, on the one hand, 
and by an increased supply of labour available in the future, 
on the other, then a capital accumulation which might have 
brought down the rate of interest to practically nothing under 
stationary conditions will not now be sufficient to do so ; or 
will only just suffice to maintain capital at about the same 
relative level, for which reason it will continue to possess a high 
marginal productivity and to yield a high rate of interest. In 
addition, capital accumulation is here impeded by the number 
of unproductive consumers, large families, etc. If hath these 
causes operate (increased productivity and great increase of 
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population) as often happens in flourishing colonial lands since 
up to a certain point, the increase of population in itself’ brings 
improved technical conditions of producfaon, the rate of intat 
may be incredibly high for a long period-as high as 50 per cent 
or more— as Adam Smith observed in the North American colonies 
The marginal productivity of capital here is extremely high, yet 
capital is not rapidly accumnlsted, but remains just as inade^ate 
in relation to demand. Everybody rightly expects that his own 
or his children’s, economic condition will antomatieally improve 
in the future, and nobody therefore considers it dearable to 
sacrifice the moderate provision which he is able to make at 
present for himself and for them. Capital loans and investments 
feom older countries with a lower rate of interest soon flow in, 
moreover, and counteract, in a greater or lesser degree, the 
conditions which we have just described. 

But it is clear that these cases are all only exceptions to the 
rule. The unprecedented growth of population recently witnessed 
in Europe, and still mote in certain extra-European countries, 
will certainly, sooner or later— probably in the course of the 
present century — ^prepare the way for much slower progress and 
possibly for completely stationary conditions. Then interest will 
also fall, and the capitalist will have to be content with quite 
a small share in the product — both absolutely and relatively— 
and perhaps (though, for the reasons given, this is somewhat 
improbable) with notlung at all. But tins, of course, would not 
r ender capit al unnecessary for product ion. On the contrary , 
i t would then have attained its maximum importance ; for just 
as land, when it is in excess, yields its products gratis or for 
a very low compensation, so a perfected capitalistic system of 
production, though in many respects very different from 
a primitive system without capital, nevertheless resembles the 
latter in that labour and land alone (or practically alone) will 
share the product. 

Such a state, however, would be far from desirable in an 
individualistic society based on private property. So fat from 
disappearing, the gulf between the propertied and the property- 
less classes would be weH-nigb impassable if land, capitalized 
at an extremely low rate of interest, possessed almost infinite 
^exchange value. Even now, a very large part of what is commonly 
called capital and interest is, in reality, land and rent. Tbink, 
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for example, of the colossal increase in site values, especially 
in the large towns. Even capital goods proper have their value 
increased in so far as the land incorporated in them is now 
re-assessed according to a higher standard of value ; or, as it 
is sud, because the cost of reproduction has increased. A large 
part of apparent annual savings is accounted for by this increase 
in the capital value of land and is thus not a real increase in 
wealth at all. Monopolies are another source of income of 
a similar kind which is not exhausted by increased capital 
accumulation, but rather becomes more abundant. 

In his work, Om den ekoivmishi fordelning och krisema ^ 
(1909), Brock (like Casael) is sceptical of the possibility of a fall 
in the rate of interest, but nevertheless criticizes our analysis of 
the consequences of such a fall. According to him, it would occasion 
a fall in rents also, since a suffidently low rate of interest would 
render practicable a number of substantial improvements to land 
which are now not profitable owing to the lack of cheap capital, 
and the supply of land for all productive purposes would become 
excessive ; so that the fall in interest wonld benefit labour 
exclusively. 

The abstract possibility of this cannot, as we have already 
said (see p. 164, n.), he denied; just as, on the other hand, it is 
not entirely inconceivable that a fall in interest might benefit 
landowners exclusively — in so far as the low rate of interest would 
mainly lead to the introduction of fixed automatic, or semi- 
automatic, machinery, so that human labour would become 
superfluous. To what extent the conations observed by Brock 
are of practical importance, however, depends on (urcumstances 
which it is difficult to survey. There is no doubt that many 
swamps and much poor soil, not least in Sweden, could, with 
an unlimited supply of cheap capital, he converted into fertile 
fields. And if the crowding of human beings in the cities could, 
with the help of capital, be counteracted (by rapid and cheap 
communications by land, water, and air), then site values, which 
in certain countries already greatly exceed agricultural rents, 
might be lowered— though only on the assumption that the 
, population was reduced or ceased to grow ; otherwise a continued 
rise in rents is practically certain — and capital might grow, even 
relatively to population, to any extent. 

Another related question which was much discussed in the 
past is the extent to which the unchecked progress of capital 

* [** Economic Distribution and Orises.*’] ' 
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accumulation is of advantage to those who only indiieotly nroBt 
by it. and especially to the labourers. The older econo^s 
usually had very exaggerated views on this point, because they 
supposed — on the basis of the wage-fund theory— that an increase 
or decrease in capital would produce a proportionale increase or 
decrease in wages. This, of course, is not the case. A great increase 
(or decrease) in capital may doubtless be assoiaated with an 
insignificant change in the rates of wages, less in proportion as 
there erdst opportunities for long-term investment. And since 
in our day, the labourers often do some saving themselves, their 
position will, of course, be much better if somewhat higher wages 
enable them to save something on their own account than if the 
capitalist employers, by paying lower wages, were enabled to 
save a corresponding (or even larger) amount on rtetV account. 
In the former case they are enabled to reap both the direct and 
the indirect profits of capital accumulation ; in the latter case 
they have only the indirect profit, which may be very small. 

In this connection, we may refer to a celebrated and very 
peculiar speculation of the famous German economist, von Thunen. 
He remarks that if the labourers themselves are willing to save and 
accumulate capital, then they are best served if wages are neither 
too high nor too low ; for if they are too low, their savings will be 
insignificant, and if they are too hi^ (in relation to the output of 
labour) the profits of capital and consequently the interest on their 
own savings will be so small that there will be no inducementto save. 

If we call the product of labour p and wages Z, then p — t will 
be the employer’s surplus, and interest (for as many years as capital 
remains, on the average, engaged in production) will he measured 


by 


p — 2 

~T~' 


The labourer also must be able to count upon the same 


interest on his savings. If he consumes the quantity a only and 
saves the rest of his wages, then his income from interest on these 
savings will dearly be proportionate to : — 


I ► 

Since p and a axe to be regarded bb giTen, this equation 'srill 
reach its Tna-rimpm when the sum of the two negative terms 
(on the right-hand side) is as small as possible. But these terms 
have for eveiy value of Z a constant product ap ; their sum 
therefore vnll be least when they are equal. Thus we obtain : 


Z = ^ :,l? = ap :.l = V^' 
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This last egression — ^the geometric mean of the workers* mmiTriTim 
standard of life (or nsnal standard) and the total value of the 
product of labour — ^is therefore regarded by von Thiinen as the 
natural wage ** — and he wished to have this formula engraved 
on his tombstone. We will not pause to criticize it thoroughly. 
In any case, the formula must be considerably modified if it is 
to correspond with reality. Por, in the first place, the rate of 

. p —“I 

interest is not reduced proportaonally to the expression — ^ — 

when I increases (which would, as will easily be seen, presuppose 
a constant period of production), but, as a rule, much more 
slowly, owing to the fact that employers react to every increase 
in wages by lengthening the period of production (introducing 
labour-saving machinery). In the second place, the interest of 
the labourer in his savings is not limited to the mere income 
which they yield, but includes the saved.capital itself ; he saves 
for furnishing his house, for his children’s education, for his old 
age, and so on. The most advantageous value of 2 is therefore 
probably much nearer p than von Thunen supposed. 

What has been said may suffice to indicate, rather than 
to solve, the many problems associated with the question of 
capital accumulation—- which has been so little investigated. 
The subject has, however, several further important and 
interesring phases which are related to the fact that, in our day, 
capital is almost always accumulated in the form of money. 
We shall revert to these phases when we deal with the theory 
of money. 

On the other hand, we must be careful not to forget that 
money or credit is only one guise, one form, of capital accumulation. 

amount of hard cash in a country can be neither increased nor 
decreased by saving, but remaios, on the whole, constant ; and 
credit documents of various kinds ate at most only titles to material 
property, except in so far as they presuppose a destruction of real 
capital, as in the case of war-loans, etc. Beal, productive, saving 
therefore always assumes the form of real capital. In the normal 
course of business this process is clearly visible. The commodities 
which a person foregoes by saving, and by restricting or postponing 
his consumption — or rather the labour and land which would 
otherwise have gone to the production of those commodities — 
he places directly (or by means of money, credit or credit- 
institutions) at the disposal of an entrepreneur who converts 
them gradually, as the gavin^ are effected, into more or less fixed 
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capital-goods, i.e. real capital. At the close ol a boom, paper 
credit often seems to mate • up, in part (though actually it 
does not), for the shortage' of real capital — and still more in 
a period of depression ■vrhen investment in fixed capital hardly 
pays, but savings continue, though perhaps at a slower pace. 
The process of capital accumulation is here not a little enigmatic. 
It must continue in some real form, since there is no other ; but 
in 'what ? Further investigation of this question is highly desirable 
and would probably throw much light on a field which is still 
the darkest in the whole pro'vince of economics, namely the 
theory of the trade cycle (and of crises). But we cannot oonader 
that subject here since we have, throughout, restricted our 
observations to the economic phenomena of equilibrium in the 
ordinary sense — ^to static analysis as distinct from dynauuc. 



APPENDICES I 

1. Pbofbssor Cassel’s System oe Economics® 

(i) Oassel’s lefutation of tta theory of value, hie theory of exchange, 

and his vieivs on the pricing mechanism. 

(ii) The theory of interest, the theory of tent of land and mines, 

the theory of wages. 

(iii) The nature of money and international payments. 

(iv) The theory of trade cydes. 

I 

Professor Oassel, like so many others, has felt a call to 
present his soientifio system to a wider public than that which 
could follow his lectures. He has for this purpose secured the 
coUahoratiou of Professor L. Pohle, of Leipzig, who is eventually 
to publish the preliminaiy pact, dealing with historical and 
sociological developments, of their joint work, Lehrbuch der 
AUgemeinen VolksmrUckt^tslehre. Professor Cassel is the author 
of the second and purely Aeoretical part, which is now published 
in a large volume. 

To review this book one must sit in judgment on the whole 
of the author’s lifework in the sphere of theory. Professor Cassel 
expressly desires that all his writings — even the earliest and least 
mature of them — should be regarded as indispensable foundations 
for the theoretical edihce, which now appears in its completed 
form. The wisdom of refraining from a fundamental revision of 
his earlier, and in my opinion, less completely developed views, 
while not letting them fall into oblivion, may perhaps be 
questioned. But naturally this is his own concern. Eor my part 
I also have felt the need of arriving at an understanding of his 
whole approach to theory. On various grounds, mostly personal, 
1 have never undertaken a public criticism of any of his work, 

^ The translation of the appendices 'n'hich follow is the work of Mr. 
Solomon Adler, 

^ [This review of CaBseVs Th&}i€ti9<0it Sozialolonomie, Leipzig, C. F. Winter, 
1918 (viii, 582 s.), 6rst appeared in the Ekonomigb Tid^krifl, 1910, No. 9, and 
waa published in German in SohmoUer’e Jahrbuch, 1028, vol. lji-2, No. 5. 
Unless otherwise stated, all page refezenoes are to the 2ad edition of Tt^ 
Theory of Social Economy, } ^ 
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with the exception of hia very first essay in the Tiihinaer 
Zmtschrift.'^ If I delayed much longer, it might be too late for 
either or both of ns. This may excuse the unusual length of the 
following essay. 


arc to be found m abundance in this work. I envy him hia ability 
to present generally accepted economic doctrines concisely and 
comprehensively, and to throw Kght on them with well^ihosen 
examples from the world of affairs, with which he appears to 
have acquired a piactical acquaintance. Last and not least there 
is his laudable attempt at a description of concrete economic 
phenomena, based on statistical material— this b^g esperaally 
evident in the fourth section of the book, on cyclical fluctaations, 
which I hold to be the best. 

With these merits, however, Professor Cassel possesses the 
defect of desiring at aU costs to be esteemed an original and even 
path-breakiug theorist, and this in every branch of economics, 
It remains a riddle how with his diligent activities as a pnhlidst 
and with his numerous public duties, he can have found rime 
for these inquiries, for nothing is so consuming of rime as srienrifio 
thought. I am afraid that his claim is based on an illusion. SBs 
originality does not extend in most cases beyond an exposirion 
of the ideas of others in a new, if not always improved, version. 
Innovations are generally the mark of an Indomitable desire to 
penetrate the obscurer xegions of theory ; but this end is not 
often achieved by those who have too cursory an acquaintance 
with the terrain. The reader finally ends in a hog of mental 
confusion, which a facile style can no longer conceal, and from 
which the only escape is to revert to precasely that literature 
which is here so contemptuously dismissed as " unnecessary ” 
and “scholastic”. 

The first and most striking of these tours deforce is the 
wholesale rejection — already appeaiMg on the first page of hia 
introduction— of “ all the old so-called theory of value ”. Of 
course, he means the modem theory of value. He has always 
been more amiably disposed towards the older theories of value ; 
this, together with his charm of exposition, was what recom- 
mesnded bim to the aged Sohaffle. 

* Omndries einer elem&niaren PreidleJm (1899). 
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On the other hand, he wants to extirpate the modem 
subjective theory of value ; but he substitutes for the concept 
of marginal utility either nothing at all or the “principle of 
scarcity He asserts that the psychological phenomena lying 
behind ^rice do not belong to the economist’s domain. This 
idea reminds us of the English stockbroker, who earned his 
income, jrear in year out, by buying and selling railway stock 
without knowing where the railway was. He also repeats his 
old objection about the impossibility of “measuring utility", 
as though exchange and economic activity in general — even 
in a primitive economy — ^would be conceivable, if we could not 
estimate the utility of different objects to ns. Similarly, the 
deliberations of members of Parliament on problems of taxation 
would be meaningless, if it were impossible to compare the 
utility of the same good to different persons. (It is charaoteristio 
of Professor Cassel that when he has to talk about so-called 
collective wants, he dismisses the whole thing as a manifestation 
of force “ Zwang, Zwangswirtsdiaft, Zmingorganisation," et 
praeterea nihil.) He himself isofthe opinion thatthe “economist” 
must adhere exclusively to mon^ prices as being a “precise 
magnitude ’’ — and this was written or printed in the last year 
of the Great War, when money as a measure of value became 
completely bankrupt. 

' He also maintains that marginal utility as the basis of 
exchange value presents the disadvantage that it is neither 
given nor determinate, but is itself variable with and dependent 
on the prices which it is intended to explain. But how does this 
apply to " scarcity ? A commodity is not scarce because it 
is present in small quantities, but, as Professor Cassel himself 
states in the Introduction, it is scarce only in relation to wants, 
or to the extent that it becomes an object of demand. And the 
degree of scarcity is measured in exactly the same way as 
marginal utility, by the strength of the next unsatisfied need, 
which first causes the commodify to be recognised as “ scarce 
In other words, scarcity and marginal utility are fundamentally 
one and the same thing ; Walras already recognized this, for 
the word “ raret4 ” (which he used as an alternative to “ utility 
finale ”) signifies scarcity as well as rareness. 

Such, however, is not Professor Cassel’s opinion. Strangely 
enough, he himself — apart from the above introductory passage-^ 
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gives no description of Hie concept of scarcity, otherwise the 
relatioMhip might have become clear to him. To compensate 
for this omission, he prints in italics the following definition of 
the principle of scarcity. In the exchange economy,” he says, 
“ the principle of scarcity signifies the necessity, hy the pressure 
of prices, to adjnst consumption to a relatively scarce supply of 
goods ” (p. 74). What is meant by a “ scarce supply ” remains, 
as we have said, unexplained. But even so, this definition is 
absurd, for there is no need to be afraid of consumption exceeding 
supply. In the later course of the work the word “ consumption ” 
is consistently replaced by “demand” in this connection. 
And in this formulation one can indeed recognize the prinraple, 
for price undeniably has the “ task ” of equating supply and 
demand, so that all the supply is sold and no efiective demand 
remains unsatisfied. 

But if the Principle of Scarcity did not contain anything 
else, it would he absolutely identical with the ancient principle 
of equiUbrium between supply and demand, of which Cassel 
docs not suppose himself to be the discoverer. The doctrine 
of marginal utility goes beyond this by stipulating equality or 
proportionately . between commodity prices and their 
“ scarcity ” (= marginal utility) for each exchanging individual. 
That this principle is by no means so easily established, ought 
to he proved by the fact that, even Gossen, the first expounder 
of the theory of marginal utility, did not reach it. That it was 
not “ unnecessary ”, seems to follow from the fact that not less 
than iliTee genuinely path-breaking scientists advanced it as an 
important discovery at roughly the same time. Certainly it 
contains nothing absolutely new, but neither did the discovery 
of the difierential calculus ; the service of both consists in their 
having replaced difiuse or unsystematic ideas by a clear general 
concept and, what is no less important, by an adequate 
formulation of it. 

Why has Professor Cassel absolved himself from this task ? 
Why, apart from an otherwise perfectly correct r&umd in a few 
lines, has he withheld from his readers this serviceable guide 
through the labyrinth of the theory of exchange ? Por example, 
the concept of eUastmty of demand with falling and rising prices 
becomes much clearer, if it is based on the elementary principle 
that marginal utility always remains proportional to price. Here 
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also Erofessoi Cassel advances ndtihout closer examination 
a series of statements, of vdiicli a few are correct, tut generally 
require an explanation, wMle otters arc doubtful or completely 
wrong; such as the statement (p. 80) that demand must 
invariably rise with a fall in price, and mce versa. This is not 
certain in the case of goods which are partly substitutable in 
consumption, and in the case of the reservation demand of the 
holders of the goods themselves. The effect on the latter of 
a rise in the price of their goods may quite conceivably be such 
that they retain a greater proportion for their own use. This 
must have been the case to a great extent, if I am not mistaken, 
with those who produced for their own needs during the war. 
Professor Cassel himself gives an extremely brief account of 
the fundamental concept of marginal utility, and it would not 
surprise me, if his readers, so far from thinking this account 
"unnecessary”, were, like Oliver Twist, to ask for more. 

Another peculiarity of Professor Cassel’s to which we have 
elsewhere drawn attention, and which, remarkably enough, he 
regards as a step forward, is his use of money as a " scale of 
reckoning”.^ He boldly maintains that when the classical 
economists attempted, wherever possible, to abstract from the 
use of money in their inquiries into economic phenomena, this 
was due to their preconception (which according to Professor 
Cassel is false) that in primitive society no money was used. 
This statement is characterized by a naivete which one would 
hardly have attributed to Professor Cassel. On the contrary, 
this conscious abstraction from the functions of money — the 
conception of trade, external as well as internal, as consisting 
in the last analysis in the exchange of commodities, of capital 
as reo! capital instead of as a sum of money,* of wages as real 
wages — was the decisive step which first gave economics a truly 
scientific character, an'd first raised it above the ha^ and 
incoherent ideas of Mercantilism. 

For the rest. Professor Cassel does not succeed in carrying 
his method through consistently. In his treatment of the 
“ pncing mechanism ”, to which we shall later return, he first 

^ Cf. his “ Gruudriss where he tries to base the whole of economics on 
the nsefnl '* fiction " that a shilling hss the same economic significance for all 
men, whatever their economic position. 

* Later on, Professor Cassel has to ** warn " his readers against confusinv 
real capital end money. 



224 LECTURES ON POLITICAL ECONOMY 

assumes that each consumer has a certain puiohasing power 
(expressed in money), and he naturally arrives at the restdt 
that the prices of commodities will be completely determinate. 

I became vastly interested in reading this, for I thought that 
the next step would be an attempt to demonstrate how this 
monetary purchasing power arose and was maintained. But 
nothing comes of it. The hypothesis is merely advanced only 
to be dropped later, and quite unexpectedly the explanation 
follows that the phenomena of exchange and production only 
suffice to account for relative commodity prices, but mt absolute 
money prices, a task which must be kept in reserve for the 
theory of money as such. Now it should be noticed that Cassel 
explicitly says that at this stage he will consider money 
excl/usively as a " scale of reckoning ”, and will thus provisionally 
abstract from its function as a medium of exchange, which 
perhaps may even be taken over by some other commodify— 
as in Homer’s times, when “oxen” were used as a measure 
of value, although they hardly constituted a general medium 
of exchange. In this case, however, money would retain its 
character as a commodity perfectly intact, and the use of money 
as a measure of value would not prejudice it in the least. In 
other words, the exchange value of money would be determined 
by the phenomena of produoiaon and exchange in exactly the 
same way as that of other commodities, and ez hypoAesi the 
prices of commodities expressed in money would be uniquely 
determined precisely by the "pricing mechanism”, and not 
merely, as R:ofessor CMsel states, prices multiplied “by any 
factor whatsoever Eurther, we should get the same result, 
if money were, strictly speaking, nothing more than a medimn 
of exchange, i.e. the means of presenting goods on the market. 
For an amount of money, however small, can, as we know from 
experience, effect the exchange of any quantity of commodities 
whatsoever. Now money has also a third, function, which is m 
practice the most important, i.e. as a “ store of value ” a reserve 
or cash balance. It is through this oharacteristio that with given 
commodity prices the need for a certain amount of money obtains, 
and it is here that the amount of money becomes a factor of the 
first order for commodity prices. Further, it is through this 
property that the character of money as a commodity recedes 
'"into the bacl^ound, becomes secondary, or even vanishes 
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altogetter. This 'iras perfectly clear to 'Walras ; he first treated 
money as “ num^ire ” (unit of account) and only later as 
“ monnaie ” (medium of exchange) ; as far as its first property 
is concerned, it is for hiTti only one commodity among many. 
Professor Cassel,on the other hand, argues as though the " oxen ” 
of Homer ■srere not generally the object of consumption and 
exchange, but only served as a “ scale of reckoning Here at 
least the premature introduotson of money has contributed not 
to increased lucidity but rather the reverse. 

A more valuable element in Professor Cassel’s account is 
the emphasis laid on the reciprocal relationship between products 
and the factors of production in the pricing process. In those 
of his earlier writings which I regard as his best,^ Professor Cassel 
has shown with a masterly clarity that as soon as we have more 
than one factor of production (e.g. simple manual labour), and in 
fact we have hundreds of different kinds, the principle that coste 
of production determine the exchange value of a product can no 
longer be maintained. These costs become quite simply the 
prices of the factors of production, which are necessarily 
determined in combination with the prices of commodifies in 
a single system of simultaneous equations. This idea, however, 
belongs to Walras ; it is his powerful synthesis which in the 
last analysis lies at the basis of Professor Cassel’s “pricing 
mechanism Professor Cassel’s indebtedness to bim is obviously 
very great, but mstead of showing the gratitude he ought to have 
e:qpressed, he does not mention Walras’ name once in the whole 
book.® He adheres, though not altogether consistently, to the 
principle of never quoting anybody but himself. He has not, 
however, accomplished any improvement in Walras’ ejqjosition 
— apart from a certain simplification in the formulee. On the 
contrary, he breaks off in the middle, with a resulting loss in 
coherence. Following Walras, he describes how the total rewards 
of the factors of production are in the main identical with total 
(real) incomes, and are at the same time the source of the demand 
for goods and services ; he adds that these incomes are not all 

' Die ProdvIitioTialosteniheoriQ Ricardos, etc. {Tubinger Zdtschrift, 
1901). In tbis trell-'wtitten essay he also pays to the theoiy of mortal 
utility a tribute for which one looks in Tain in his other writings. 

^ In his *' Grundriss ”, he explicitly bases himself on Walras ; bat only 
a couple of years later he describe h& own essay as “ the first attempt ” of 
its kind ! (Der Avsgangspunkt dir tkioniischen Oel-onomie, Tahinger Zeit- 
schrift, 1902, p. 697 f.) , 
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consumed, but are partly saved. But at this point the equalitr 
(which we had previously accepted) between the sum of the 
factors of production now available, and that part of them which 
enters into the various goods demanded for consumption, ceases 
to obtain, and Professor Cassel’s system of equations (7) (p. 144) 
is no longer valid. For the whole system to function, it is not only 
necessary that the savers, as Professor Cassel assumes, should 
decide how much to save on the basis of ruling prices or in 
relation to the determination of prices, but also that they, or the 
entrepreneurs in their stead, should be clearly aware what 
factors of production to demand in order to invest their savings 
most profitably. Of this. Professor Cassel says not a word. 
But even if the reader in distress could fill tlds gap unaided, 
he would in any case begin to have doubts, when, in the course 
of the book he meets Professor Cassel’s factor of production 
“capital-disposal” and its “price”, interest, and tries to 
accommodate these magnitudes with the other factors of 
production and the prices in the formulse previously given. It 
would have been of great interest if Professor Cassel bad 
indicated bow this could be managed without double 
reckoning. 

Walras proceeds in an entirely different manner. For him 
the capital-joods themselves are factors of production just as 
much as labour and the forces of nature ; and the rate of interest 
“ le taux du revenu net ” is considered as the ratio between the 
expected yield of the capital-goods now being made (= the price 
for their feotors of production minus the necessary amortization 
costs) and their own cost of production according to present 
prices. Thus it here represents a “ parameter " in the “ functions ” 
which determine saving. Savers and entrepreneurs strive to 
maximize this ratio, and equilibrium is reached when it is the 
same for all alike . In this way Walras constructs an extraordinarily 
coherent and rigorous system, which, when it is combined with 
the systems of Jevons and Bohm-Bawerk, both completes and is 
completed by them.^ Professor Cassel simply omits the whole 

1 Clearly Walras* method does not the actual rate of interest which 
the future reveals, hut the anticipated interest on which the level of the loan 
rate is directly dependent at any moment of time. At this point I must with- 
draw an ohjeetion which I previously made against Walras— i.e. t^t his 
theory of interest necessarily presupposes a prosressire type of society. WoIiM 
indeed said so himself, but the truili of the matter is that it is just as applicaole 
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of tHis vital section of Walias’ system, and defers the theory of 
capital to the next book, when he moves more freely without 
having to trouble himself about algebraical fonuulse. But more 
of this later. 

We are now confronted with the difEcult task of giving an 
Bcoonnt of another peculiarity in Professor Casael’s presentation 
of fundamentals. It is well known that the classical economists 
were often inclined to adopt a method of approach in which 
they regarded free competition or a free piiciog mechanism 
as a kind of moral factor — an economic providence, so to speak, 
which gave each participant in total production his allotted and 
just share of the product and, at the same time, gave the 
maximum sum of satisfactions to all. Among contemporary 
economists. Professor Cassel should be one of the last to find it 
easy to escape from this approach. It is true he does not go so 
far as to make the existing state of society, based in principle 
as it is on free competition, the ideal of social justice ; his own 
parable " of the bread of the poor which is sometimes thrown 
to the dogs of the rich ” bears evidence of this. But essentially 
he stands by the classical system. He emphasises as often as 
possible its economic superiority, and if he can do nothing else 
he praises “the free choice of consumption goods” which it 
provides in contrast with, for example, a similar socialist state. 
He is so little afraid of provoking laughter that in another context 
he adduces salt and ink as proof of the fact that even the ptoorest 
can almost completely satisfy some of their needs. 

Actually the lower classes in present-day society do not 
in the least possess free choice in consumption -, as far os means 
of subsistence proper are concerned, they are allotted all the 
cheapest brands, and their remaining consumption is similarly 
organized. A compulsory rationing of the most important 
commodities, as in war time, would certainly ^ve them greater 
freedom iu their “ choice of consumption-goods ”. 

When we are dealing with production apart from distribution, 
we can then say that, in a certain sense, economic freedom 

to the Btationary state, and in fact gains therohy in rigour. The underlying 
assumption is that the factors of production will have the same relative values 
or prices in the future as thev have at Uio present moment. Actually this js 
tmo for tlic stationary state, but it docs not hold for the progrossivo economy, 
'unless we postulate a increase in production, which is strictly speaking 

inconceivable, as the sum of natural forces cannot bo increased. 
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promotes “economy”, for as soon as a surplus of exchange 
value .can be obtained at any point -with the available factors 
of production, -under free competition they are necessarily 
transferred to that point. Tet -n-e must of course remember 
that the land of production is determined by effective demand 

and not by the socially desirable demand for products ^two 

concepts which Professor Cassel is only too inclined unconsciously 
to confuse. The problem of the share of the factors of production 
in the resulting total product is, in the last analysis, identical 
■with that of social distribution, and no eloquence can conceal 
the fact that “ the Principle of Scarcity ” oidy produces a hare 
mechanical levelling, which fauie de mitux may perhaps be 
preferred to any other, but which is not based on any ethical 
or sociologioal principle. The “ simultaneous equations ” are no 
guarantee that any “ variable ” cannot assume the value nil, 
even if we are discussing so important a social factor as -wages, 
or so questionable — ^not to say odious — a social factor as the 
rent of land, site-rent, or certain monopoly revenue, etc.^ 

The situation is worsened if free competition is abolished 
by agreements, and the contracting parties are ranged against 
each other like two opposing armies, fox here in most cases 
the result is at least as uncertain as that of war in general, 
and mutual destruction is the only outcome of which -we can 
be sure. 

In an extremely well-written section, xiv, which is, however, 
too optimistic and “ apologetic ” in tone, Professor Cassel 
hims elf gives a -vivid description of the tendency towards an 
ever-stronger limitation of freedom of production which 
characterizes modem economic development. But e-ven here 
he seeks, wherever possible, to defend his suuro cuique. He 
■wishes us to believe that when large-scale en-terprises agree to 
form trusts, it is because they would otherwise have been forced 
by internecine competition to produce at a loss. And he pomts 
out -that when the State is compelled to grant monopolistic 
powers to certain corporations such as railway companies, it 
seeks to limi t the pernicious utilization of this monopoly by 

, ' In “Der AuPgangspunkti etc,,’* Cassel is so radical that he wishes to 
confiscate all ground-rent proper (p. 686) ; in the present work he arrives at the 
snrpxiring conclusion that nrban site rents are “ essentially the result of man s 
• productive activity It is not stated how this should be taken, and what 
conclusion he infers. 
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nasiimim rates and tlie like . Moicover the monopolist is sooner or 
later threatened by latent competition, for example, from abroad. 

Here it shonld be noted that a monopolistic system of prices 
is by no means the worst ; if we assnme that there is only one or 
at most a few monopolies in the whole market. If, however, 
many branches of production become monopolized or trustified, it 
would ultimately become aimless for them to raise their prices 
against each other ; they would have to seek their profit — 
apart from a certain technical advantage lying in combination 
— ^in more or less common action by which the prices of those 
factors of production not in their own possession (and especially 
the wages of labour) would be forced down, or at least be prevented 
from rising. The State has not, at least up to the present, been 
in a position to react against this procedure. 

This vagueness in Professor Cassel’s social views is analogous 
to a similar vagueness in his theory. Although in his own system 
there are no independent costs of production but only prices 
for the different factors of production (which equal their share 
in the total product), he considers it important to mention that 
the price of each good must coincide with its costs of production 
— ^whioh on his assumption becomes merely a platitude, a self- 
evident fact (in so far as the costs of production can be imputed). 
In other words, “ each demand must carry the costs bound up 
with it,” or, as Professor Cassel sometimes expresses it, without 
further classification of the concept, it must carry “ the necessary 
costs ”. All this is hopelessly obscure ; perhaps it is Walras’ 
principle of the tendency of entrepreneurial profits to zero, of 
which originally he had a glimmering. But later it seems to 
have escaped his attention, that it holds only under perfect 
competition, and that certain “ costs ”, which even 
in perfect competition are economically necessary, are not 
therefore socially necessary. A division of the yield of land 
among the consumers of food or the yield of forests among 
the consumers of timber on a pro rata or some other basis would 
not indeed lead to a fall in the price of this commodity, but it 
would lead to a fall in the actual e^enditure on iV 

^ Apart from its application to the rant of land* the first statement of this 
view of Cassel’s is to be found in his essay ** Der Ansgangspunkt, etc.,“ on 
essay vrhich in my judgment is extremely obscure and completely mistaken in 
its results* and with the shortcomings of which Cassel is not yet snfBciently 
acquainted. In the present work Cassel has somewhat modified the** 



230 I/ECTUEES ON POLITICAL ECONOliy 

In order to “state” or “ produce "--wldoliever word we 
prefCT— this equality between costs and tie prices of oommodities 
the “ Principle of Soardfy ”, according to Professor Cassel, is no 
longer sufficient. In many places there is some indeterminateness 
in costs of production, to overcome which no less than /our 
extra supplementaty principles are in his opinion necessaiy. 
These he calls the Differential Principle, the Principle </ Decreasing 
Average Costs, the Principle of Substitution, and finally the 
Principle of J oini-proiuds. They are four too many. The last 
may have some significance, but rather as an exception to the 
“ Principle of Costs ” than as a means of establishing it. If two 
or more products are technically combined in production in 
a constant technical proportion, then an imputation of their 
costs is out of the question, whereas naturally each has its 
particular market price determined by supply and demand. If, 
however, which is more usually the case, the techmcal proportion 
varies (sheep for mutton or wool respectively, etc.) particular 
costs exist at the margin of proiuctim, and these must coincide 
with their price in the usual way. The same holds for' the 
Principle of Substitution. On the whole the difierent factors 
of production are not wholly substitutable, but are simultaneously 
applied. At the margin of production, however, a contemplated 
(virtual) increase or decrease in any one of them can be regarded 
as its economic contribution, and this is necessarily proportional 
to its price. But this substitution value, or, wbat comes to the 
same thing, this marginal productiviiy is measured in the same way 
as the “ scarcity ” of the good, with which it is thus identicalif it is 
correctly defined. Professor Osssel’s reiterations to the confaaiy 
are, in my opinion, merely evidence of an incomplete analysis. 

Iveither is the Differential Principle an extraneous addition 
to the Prinraple of Scarcity ; here it is essentially a question 
of different factors of production, each of which in spite of an 
external similarify has its own scarcity and price. Two pieces 
of land of different fertility or at different distances from the 
market arenot the same thi^, even though theymay appear to he. 

statement® he there advanced; for example, he no longer e-g. calls for a 
fee-prinetnle, where it can he generallv applied, which shall he the OTuy 
right one for the finandng o£ public entCTprises. Bat he stil] strongly inclinra 
to this opinion, and in a discussion in the Satimatebmomuh FOfenjna fEconomic 
dub) he coritj opposed every other Idnd of “cover’* for State railways, for 
000 reason whatsoever. 



231 


CASSBL’S SYSTEM OF ECONOMICS’ 

But most suspicious and to me most incomprehensible is 
the “ Principle of Decreasing Costs Professor Cassel, in his 
introductory remarks on this subject extending over several 
pageSj maintains that as he has already treated the position 
of different firms in relation to each other (under the “ Differential 
Principle ”), he vrill now assume for the sake of simplicity that 
each commodity is produced by only one large firm. Even so, 
costs of production can in his opinion be indeterminate, in so far 
as they vary with the size of iiie firm. If costs increase as the 
firm increases, the case is simple (he says) — it is the highest 
costs, i.e. the marginal costs, which determine price. He says 
nothing about the destination of the profit in snch a case, but 
suddenly abandons the whole of this interesting special question. 
And it is just as well, for it is difSoult to imagine a large firm 
with increasing costs of production. If production on a small 
scale is more remunerative than on a large, factory work gives 
way to domestic work, large property is parcelled out into 
smallholdings, etc. 

On the contrary, the large firm with decreasing costs (as the 
firm’s scope extends) is an actual feet. Here, says Professor Cassel, 
the highest costs cannot be price-determining, as “ they axe at 
the bottom and not at the peak of production ”. But neither 
can the price of the good be equal to its marginal costs, for the 
firm could not then maintain iteeM . Consequently, he concludes 
that we must choose the mo media, where the price is determined 
in such a way that it just covers the average costs, so that there 
is no profit for the entrepreneur — ^in contradistinction to the 
previous case ! Professor Cassel gives no clue to the entrepreneur’s 
reasons for such benevolent behavioui. He goes on to show — 
and it is not difficult — that in this case “ at least two ” prices 
must exist, a higher and a lower, with each of which the firm’s 
expenses would be covered. From these he decides that it is the 
lower which is chosen ! He first takes the case where the relation 
of sales to price varies in such a way that, within limits, production 
just pays its way with any price — ^presumably in order to make 
this conclusion more palatable to the sceptical reader. Here we 
must admit the producer has no incentive to fix the price higher 
than is reconcilable with the consumer’s interest. But what of 
all the other cases ? Between the maximum and Tnini-mnin 
prices there lies a whole series of prices which would yield a-* 
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suiplus profit for the producer. Then why does he not choose 
one of them ? If we assume that he alone is master of the 
situation, he will certainly fix on that price which will yield the 
maximum profit ; if, on the other Imd, he has competitors, 
even though they be smaller and weaker, he presumably chooses 
a somewhat lower price in order to ruin them, after which he 
can again raise his price. Lx other words, when the law of 
“ increasing returns ” holds for a firm, and holds for any expansion 
whatsoever, then free competition is impossible, and the profits 
of the entrepreneur, which finally become a monopoly gain, have 
no tendency to disappear. 

The astonishing thing is that Professor Cassel is actually 
very well aware of this, and mentions it in the very nexd 
paragraph (p. 129). Nevertheless, he later appeals without 
further ado to this peculiar “ supplementary principle ” in his 
chapter on “the pricing-mechanism” (pp. 161 ff.). It remains 
a puszle how all this can be understood. 

The confusion increases when the author, with reference to 
these “ principles ” (p. Ill), applies the expression “increasing” 
and “ diminishing returns ” in an entirely diSerent sense, i.e. as 
the result occurring when one &ctor of production is combined 
in increasing quantities with another which remains constant — 
for example, when a fertilizer or an increased amount of labour is 
applied to land of a given qixality. Here there is no question of 
an increase in the scale of production I The principle remains 
the same, whatever the area of the land employed. It is true, 
as he observes, that an increase in the scale of production 
often occurs together with a change in the proportion of factors 
employed or is even conditioned by it. This naturally complicates 
the problem, but should not lead to a confusion of fundamentally 
different concepts. 

The whole of this farrago — I can scarcely call it anything 
else — ^is largely to be attributed to the fact that Professor Cassel 
stubbornly passes over the earlier specialist literature on this 
subject, which he ostensibly finds “ superfluous ” since the 
appearance of his own book. 

Amongst minor points in the first book we may only mention 
that be (p. 62) includes “trade marks and ^tent rights” as 
part of the “ total capital ” of a “ closed exchange economy ” 
'expressly as " real capital ”} ; and if I understand him ari^t. 
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le inoludes the increase in the value of land and sites occurring 
dunng the year in ** total income ” (p. 57), Neither can be 
right. An invention, i.e. a certain method of worhi has nothing 
in common with real capital (though it may well have cost 
a large sum of capital), and when a patent expires, society is 
none the poorer, if anything it is richer — otherwise why should 
legislation restrict patent rights ? Again, mere increase in land 
values may certainly be included in the national income from 
a fiscal point of view, but hardly from any other. Professor Cassel 
merely says that the national income suffices to pay for the rise 
in land values (which he calls an important principle), but vague 
terminology does not improve the matter, nor does it render 
it more intelligible. Why not clarify important social relation- 
ships instead of obscuring them 1 

n 

In the second book, the chapter on interest should arouse 
mixed feelings in most readers acquainted with the subject, 
and this as much for its critical as for its constructive 
contributions. The wage-fund theory is categorically described 
as “sterile dogmatism” — ^it was at least of some use, and the 
error in the older version consisted above all in regarding the 
fund without further proof as a fond stored up for a single year. 
It was this error which led even Eicaido to certain fallacious con- 
clusions. Sut this defect has been remedied in more recent times 
by the analysis of Jevons and still more by that of Bohm-Bawerk. 

I doubt whether Professor Cassel has the support of any 
serious economist when he describes the work of Bohm-Bawerk 
(and Monger) as a " definite retrogression ”(p. 191) — except in the 
sense that they actually " went back ” to the original ground of 
the whole phenomenon of interest (i.e. the exchange of present 
against future advantages). It is in this way that their theory 
can embrace all kinds of interest, even the case in which no 
capital is accumulated in the physical sense, as in consumption- 
loans ^ ; most other theories of interest are narrower in this 

Prafeasor cassel *' prefers ” to regard ooDsomption.loans ae “ negative 
capital aconmulation from the borrowers* point of view. Socially or phydcally, 
hoT^ver, there is no negative acoumnlation of capital, onty an nncompleted 
positive Bccnmnlation, which some existing capital go^ are destroyed of 
themselves, and the stock of social capital is thus diminished. 
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lespeot. The discourtesy of Professor CasseTs judgment ^ is 
even more offensive than it is absurd. Bohm-Bawerk, in his 
GescMchte und Kritik, without altogether approving of Senior’s 
theory of interest (which stands in the closest agreement with 
Professor Cassel’s) declares it to be “incomparably superior 
to his predecessors’ theories in its profundity, its system, and 
scientific seriousness ”, and defends it against unjustified attacks. 
One has only to compare this treatment of so distinguished an 
economist as Senior with Professor Cassel’s remark on Bohm- 
Bawerk in order to appreciate on which side “ sober scholarship ” 
is to be found. And since it is clear that Professor Cassel, like 
others, takes most of what he really knows about the functions 
of capital and interest from Bohm-Bawerk, one involuntarily 
recalls the words with which Dr. J. Bonar, for the most part in 
good will, concluded his review of the “Nature and Necessity of 
Interest ” ; " Maledicli, qui ante nos nostra dixerunt / ” “ 

Jevons’ theory of interest, which is essentially identical with 
Bohm-Bawerk’s, is nevertheless called an “ important advance ”. 
Professor CasseTs first objection against it is that capitalistic 
production does not require “ an accumulated stock of 
foodstuffs ”. Did Jevons make any such assertion ? Jevons 
says that capital in its “ free ” form, i.e. at the beginning as 
well as at the end of its existence as (invested) capital, assumes 
the form of means of subsistence ; but that is not to say that 
this disinvestment must occur en masse and at one blow in any 
particular enterprise. I shall return when reviewing Professcr 
Cassel’s own construction to another objection he makes against 
Jevons. A third objection is that Jevons “ wishes to determine 
interest ” exclusively “ by means of the marginal productivity 
of the extension of the period of production ”, which “ completely 
loses sight of the Principle of Scarcity ”. As we have shown, 
scarcity and marginal productivity, correctly understood, are 
one and the same thing. If we consider capitalistic production 
in society as a whole, it consists in the application of the annual 
“ endowment ” (to use a felicitous term of Bohm-Bawerk’s) 
to preparing for a consumption, which, on the average, lies at 
some point in the future, and at a point more remote, the more 

1 His objection that ** some saving would take place even Trith a zero 
rate of interest ” is ludiorons in this context ; if there is no rate of interest, 
there is no need for any explanation. 

2 Economic Jojirnal, IdOi. 
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intensivdy capitalistic produotioa is. Here the duration of the 
capital-investment is the only variable dimension, and an increase 
in the social capital is thus ipso facto equivalent to a lengthening 
of the average investment-period. It is of course assumed that 
the original factors of production, land and labour, remain 
constant, or, which amounts to the same thit^, that capital 
increases relatively to them. Professor CasseTs reference to 
" conservative agriculture ”, where an increase in capital need 
not bring about any change in the period of production but at 
most an extension of the area under cultivation, is therefore 
only an argumetUum ad igruyriartliam — how far it is ex ignorianiia 
it is for the reader to say. 

We return once more to Bohm-Bawerk. Of his magnum 
opus “ Kapital und Kapitalzins ”, Professor Cassel says that “ in 
spite of the solid and extraordinarily careful work put into it, 
it is in the main misdirected, both in its critical and historical 
and in its constructive parts ”. Bohm-Bawerk’s critical mono- 
graph, a work without peer in economic literature, which clearly 
and decisively demonstrates ^ the obtnseness, superficiality, and 
error so charaoteristic of moat of the older attempts to explain 
interest — can it be " in the main misdirected ” ? Perhaps for 
a change, Professor Oassel will enlighten us as to why his own 
loud praises of Turgot’s theory of interest (in his " Nature and 
Necessity of Interest ”) are now suddenly silenced.^ But he may 
well rejoice that his own youthfulyett d’ esprit, the idea of identifying 
interest and the quota of capital accumulation for the splendid 
reason that they are both proportional to capital as well as to 
time,® escaped Bohm-Bawerk’s critical attention. As fax as the 
“ Positive Theory ” is concerned, its “ misdirected character ” 
should, according to Professor Cassel, already be made evident 
by Bohm-Bawerk’s “ statement of the problem ”. “ Does the 

^ It is easy to explain, as Professor Cassel does ex posie faelo, that the 
older attempts must be allowed ** to lapse into oblivion " (p. 1S5), but it would 
certainly have beea so before Bobm-Bawerk had written. 

^ But fpc can still find a faint eoho of them in bis statement (p. 51) that a 
piece of land m part yields a certain return^ and in part '* obiriously ” has a 
certain capital 'value. Actually that is so, but it only becomes “ obvious ’* \rith 
a rational theory of interest — ^i.e. one opposed to Tuigot’s. 

^ “ Bas Becbt auf den vollen Arbeitsertrag/' p. 124 fi. There Cassel, in 
his eagerness to obtain fairly plausible figures, makes an arithmetical blunder, 
which as a teacher of mathematics he would scarcely ha've excused in his pupils. 
^VIlen the book appeared 1 privately drew his attention to this serious error ; 
but this droumstance did not prevent him from later quoting his work witibout 
any qualification, as if no exception could be taken to it. 
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value of the product depend on the value of the factors of 
production, or, contrariwise, does the value of the factors of 
production depend on the value of the product ? ” Professor 
Cassel does not advert to the fact that this well-founded question 
was put in exactly the same form by Walras, and that it was 
answered, as far as I can see, by both thinkers in exactly the 
same way (which is the way Professor Cassel answers it himself). 
The question as such makes him uncomfortable. Moreover, he 
repeats the same remark against Jevons, notwithstanding his 
previous description of Jevons’ theory as a “ great advance ”.i 
Can then " a great advance ” be “ in the main misdirected ? ” 

I shall not linger long over Professor Cassel’s own positive 
contribution to the theory of capital. Discussions in this sphere 
are only too easily lost in a maze of words. For my part I cannot 
feel myself bound to any particular terminology, but have often 
declared that as long as the time-element is given its appropriate 
place, the starting-point for the construction of a theory of 
interest can be chosen almost at random ; it does not really 
matter whether we start from the productivity theory, or from 
use, or abstinence, or even from the theory of money. The 
only important thing is to be consistent. But it is just this 
consistency that I find wanting here. We can either adopt Walras’ 
method of taking a cross-section through social production at 
a moment of time, and thus consider only the co-operation of 
the factors of production existing at the moment. In this case, 
no doubt, the demand for finis hed products con'stitutes an 
indirect demand for raw materials and the factors of production, 
by means of which the finished products are produced. At the 
same time there is a demand for new capital-goods, and their 
present yield is the basis for their estimated future yield. We 
thus gain a clear insight into the mechanism by which loan- 
interest is determined at each moment of time. In this method 

* That ^6hm-Bawerk’s work docs not lack faults^ and that be did not give 
UB all that ho could have given under more favourablo circumstances, is my 
opinion too. When my book, Uher Kopital und Jtente appeared, Bhhm- 
Bawerk wrote me that the objections I there mode ogainst his theory coincided 
at many points with the “ self-criticism ho never ceased to oxeroiso on his 
own work. One might infer that ho had in mind a further development and 
completion of thltf system. But nothing came of it. Bor many years his time 
was claimed by politiool activities, end also ho later found himself the object 
of so many (more or less) unwarranted attacks that in the end it became a 
^ point of honour to reprint his work praotioally unchanged oven in the last 
edition. 
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of procedure we have no use for “waiting as a factor of 
production ” (though it enters to some extent as the regulator 
of saving). Or else we can refer everything back to the original 
factors of production in conjunction with waiting (or preferably 
time). Here we make a longiitidinal section instead, and 
this construction is also admissible. This longitudinal section, 
as Professor Cassel does indeed remark, actually extends 
indefinitely in time in both directions. This indefiniteness, 
however, is of no practical importance, since the major portion 
lies between finite limits. If we proceed thus, the indirect demand 
for the factors of production from the consumers’ side becomes 
a mere metaphor, and we also cease to take capital-goods into 
consideration ; adopting the scheme of Jevons and Bohm-Bawerk, 
everything is resolved into a continuous production directed 
towards the future. 

In the first place, this method gives us a purely theoretical 
insight into the very origin of interest ; but practically, as 
I observed in my Xjher Wert, it has the serious drawback, which 
arises from the durability of certain capital investments, of 
presenting the process of successive readjustments, from which 
an equilibrium situation would ensue, as embracing an interval 
of time where centuries are the merest episodes. This incon- 
venience, however, lies in the very nature of the subject-matter 
and cannot be avoided. For practical purposes we might of 
course confine our attention to shorter periods, and put 
particularly durable capital-goods in a group on their own as 
a kind of “ Eentengiiter ” — comparable to “land” and the 
supply of natural forces. This procedure I there proposed and 
it is this which Professor Cassel now adopts, but of course we 
do not obtain more than a provisional equilibrium situation 
in this way. 

Professor Cassel oscillates between these views without 
giving any precision to the concepts he uses. In the section 
on the pricing-mechanism, he would also like to restrict himself 
to the given moment. But on page 207 he says that “ any 
analysis of the exchange-economy must be limited to a fairly 
small and determinate period”. Here it is therefore not 
a moment of time but a period of time that is still being dealt 
with, and we are not told how its duration is to be determined. 
A few pages later (p. 216) he adds that “the connection'’ 
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appears most clearly if we regard the services (of durable 
capital-goods) as the ultimate products and thus include waiting 
for their services in the production process in its wider sense ” 
etc. Here, therefore, we must necessarily deal with a significantly 
long “period”. Yet he makes no attempt to complete his 
previous “ equUibrium equations ” by taldng account of this 
omission, and the cardinal question of whether the “ price for 
waiting” (interest) is determined by its own scarcity or the 
“scarcity of capital” remains shrouded in darkness. The 
problem is indeed difficult ; it is only Professor Cassel’s claim 
that he has made it so much easier than his predecessors that 
gave occasion to these reflections. 

Professor CasseTs favourite expression “capital-disposal” 
(it used to be called KapUdhaiizung or the use of capital) is not 
particularly suited to the clearing up of the matter. This 
“ capital-disposal ” soon becomes synonymous with waiting (in 
which case it is superfluous as a term), and then a condition for 
waiting (and therefore not synonymous with it) in the waiter him- 
self and later we take it to be the waiter who puts his capital 
at the disposal of another. “ Waiting,” we read (p. 199), “ implies 
that a person foregoes for a time the disposal of capital. 
Capital-disposal is the right of disposal over capital thus 
rendered possible for this period.” “ But what is the word 
“ capital ” doing here ? The man who saves and waits certainly 
foregoes the consumption of some of his income, and eventually 
places this income at another's disposal in exchange for a future 
(greater) income. A house costs £5,000. I have an 
income of £1,000 per gnmim plus 96 shares of £50 
each, and either get the house built or want to buy it. I forego 
the consumption of a quarter of my income, or £250, and 
sell my shares 'm lots of £250 to nineteen other similarly 
situated personsi each of whom saves a quarter of his income 
in order to obtain possession of the shares, which thus only 
change hands. !(Altematively, they might have taken out 
mortgages on theVhouse.) With these twenty parts of twenty 
different persons’ mcomes the house is paid for, and no house 

1 “ Tn order to be in a position to taie over this function (Traiting), ■wemust 
dispose of a certain amount of capita! in the abstract sense (p. 199). ^ The 
words “ in the abstract sense ” a dmi t of no explanation, for ntwhere previously 

•has there been any definition of capita other than real capital. 

2 The italics are mine. 
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has evei been built oi purebased in any other way when payment 
was made in cash. The bmlders of the house obtain a new incoine, 
.which they can dispose of as they think fit. The matter is just 
as simple in practice. Why make it more complex purely for 
the sake of jargon 1 Professor Cassel also has a predilection 
for the phrase “ capital-market ”, but fundamentally it is only a 
metaphor, for no capital in the physical sense is either demanded 
or supplied on this market, but simply and solely portions of 
income, whieh are supplied by savers and demanded by 


Characteristic of Professor Cassel is his sharp distinction 
between durable goods and consumption goods. Here also he 
must have been primarily inspired by Walras, who as we know 
defined the former exclusively as capital and the latter as 
“ reuenus " ; for the simple reason that the total value of the 
future services of a durable good is as a rule greater than its 
present value, the difference constituting interest. This 
distinction, however, cannot be justified. Even the goods 
which are consumed in a single act must be counted as capital 
when the act of consumption occurs in the future and the goods 
obtain a greater value through the very act of waiting. Broadly 
speaking, the manufacturers’ and merchants’ stocks of raw 
materials and finis hed goods belong to this category, as Professor 
Cassel himself admits, although he is apparently inclined to 
belittle their importance.*^ 

None the less he wishes to maintain without qualification 
that this distinction is essential. Even in the Introduction he 


^ Whether stocks of each goods arising from the intenuittent nature of 
production should he included in the capital concept is a detail of mainly 
theoretical hiterest. The answer to the question is in the negative. Professor 
Cassel attempts to. show that the need of an economic distiiburion of the 
consumption of such a stocky e.g. the stock of wheat titi t.n the next harvest* 
would of itself produce interest (p. 216 n.). But he succeeds in showing some* 
thing entirely di&rent* i,e. that ii money interest originated in another way, 
the price of wheat during the cou8uaiption»year must successively rise. Here 
it is precisely the rat© of interest whidi brings about an increaring inequality 
in the consumption of the stock of com, whereas according to Proiessoir Cassel 
the function m interest should he the revose. The explanation should be 
simply that the scarcity of the stock has no effect on the bright of the rate of 
interest. It everything is coxnxileted in terms rf com there is no rate of interest 
even in Ceissel*s example, and if wheat were the only oommodily produced, it 
it is difBcult to imagine how transactions vHthin the harvest-year oonld produce 
interest. But not so when they are extended from one harvest-year to another, 
when the rate of interest would ho a symbol of the discontinuity of production 
itself. • 
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devotes to the subject space aud attention whiob seem to me 
to be wasted. Again, when he is explaining the origin of interest 
he clearly distinguishes between "the gradual wearingKiut 
of durable goods” and “time-consuming production in the 
real sense ”, and he accuses (p. 194) Jevons (and Bohm-Bawerk) 
of “ artificial constructions ”, when they tiy to “ force ” both 
processes “ into a single form ”, We may well admit that the 
technieal aim of capitalistic production is, or at least can be, 
difEerent in both these cases. One or more time-intervals can 
deliberately be inserted in production in the latter, mainly in 
order to utilize the free forces of nature (the storing of wine 
in cellars, the efiects of sunlight on vegetation, etc.). With durable 
goods, however, it is largely a question of Joint supply. A capital- 
good is given durability in order that it should yield more 
services, but these must, on the average, necessarily be postponed 
to a more or less remote future. Erom an economic point of 
view the difference is therefore unessential — ^the less so because 
increased durability often goes hand in hand with an all-round 
increase in efficiency ; and it entirely disappears if, as in other 
cases of joint supply, we employ the method of variations (the 
marginal method) and thus obtain a picture of the whole process 
in flux. A farmer has to choose between two ploughs, one of which 
lasts ten years, and the other, equally useful, lasting eleven. If he 
chooses the more durable (and dearer) plough, he has the benefit 
of an extra year’s service, which, however, only comes into 
being after the lapse of eleven years, and must therefore replace 
the difference in price between the two ploughs accumulated 
by the total interest for the eleven years. Similarly, the price 
of old wine must exceed the price of newly-pressed wine by the 
interest for the years of storage. 

Professor Gassel holds that the real practical reason justifying 
this distinction is that “incomparably the largest quantity of 
capital-disposal is required for the services yielded by durable 
goods ” (such as houses, railways, etc.). Translated into everyday 
speech this means that the greater part of annual savings, 
together with the annually disinvested portions of capital, are 
invested in this way. And this is what undoubtedly happens in 
present-day society, but only because of its outstandingly 
progressive character. In a stationary state, the situation would 
c be entirely different. The whole of this analysis furnishes but 
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one example out of many of Professor Cassel’s irrational 
inclination to regard as normal what is from a quantitative 
point of view a violently progressive society. 

IVe come now to an undoubtedly valuable contribution to 
the practical problem of interest. We are, or course, referring 
to h^ celebrated calculations on the strong impulse to individual 
capital-consumption and to a reduced total of capital accumula- 
tion which a very low rate of interest would induce. (It is on 
account of this tendency that such a low rate cannot exist.) 
This element deserves all attention, but one cannot with 
certainly infer any other conclusion than that saving and capital 
accumulation will progress at a slower tempo the more the rate 
of interest falls. And this seems to be clear a priori. Assuming 
a BufSoiently clear insight into the urgency of future wants as 
compared with present wants, and also a sufficiently vivid 
interest in the welfare of future generations, it will appear that 
capital accumulation cannot cease, as long as it is generally 
possible to gain more in the future by sacrificing less (computed 
in terms of subjective values) in the present, i.c. os long ns 
there is a positive rate of interest, however small, In a socialist 
state, the conception of which presupposes the fulfilment of both 
these conditions, the rate of interest would therefore tend to 
fall to a minimum, until it finally became zero. CasscTs 
own views on “ interest in the socialist state ” are rather 
obscure, and appear to bo a survival of his bizarre ideas in 
"DasRechf'. 

The important practical question of the structure of the 
rate of interest in the immediate future, that is to say, until 
the losses in capital incurred in the war are more or less made 
good, depends above all on what happens to the population. 
This book contains no chapter on the theory of population — 
only a couple of pages in the chapter on wages ate devoted to it, 
out of sheer necessity — and the author's own views on the 
subject seem to be hopelessly vague. It appears as if his whole 
system of economics is so inextricably bound up with the idea 
of a continually and rapidly increasing popidation that he 
cannot depart from it, even when it is all too patently opposed 
to the facts. Before the war, BortMewicz had already prefficted 
that the population of Germany would have become stationary 
within perhaps twenty-five years. Since the war the probability 
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has become much greater, and the prediction need not be confined 
to Germany alone ! 

Professor Cassel maintains that, even in a stationary state 
every fall in the rate of interest would produce an enormous 
rise in the demand for fixed capital, e.g. for bouses for labourers. 
But this is by no means certain. The price of a house is not 
made up of interest only, and, besides, the habitation of a large 
house involves other outlays. Of these fuel was quite as expensive 
in Sweden as the rent of the house itself — at least during the 
war. The situation is entirely different when there is a great rise 
in the standard of living of the labouring population, for then 
it becomes certain, as the example of America shows, that the 
workers’ demands for dwelling space will increase even without 
any fall in the rate of interest. 

All in all I fear that Professor Cassel has not succeeded in 
throwing bght on the problem of the probable future rise or fall in 
the rate of interest, whether in its theoretical or practical aspects. ■ 

We must add that this chapter undoubtedly contains many 
sound observations, e.g. on the question of the tmdency toward 
the concentration of firms (increasing returns proper) — a subject 
which has hitherto been very much neglected by theorists. But 
queer and arbitrary statements, whose only motive apparently 
is a desire to controvert accepted principles, are to be found 
in plenty, e.g. on pp. 227 and 228 among others. Eor reasons 
of space, I must forego any closer examination of them. 

No less than thirty-eight pages are devoted to the theory 
of rent. We may well doubt the need for so exhaustive 
a treatment, for nothing new is added to a subject which has 
been discussed almost ad nauseam and which is yet so simple 
in essence. The pertinent criticisms of the Ricardian theory 
had already been made by Walras and should by now be 
considered common properly in economics, even though no less 
an economist than Marshall attempts to maintein Ricardo’s 
teachings in their old formulation. It is in any case an abuse 
of words to dismiss, as Professor Cassel does, Ricardo’s famous 
thesis that “ the price of com is not high because rent must 
be paid but that rent must 'be paid because the price of com 
is high " as merely “ false ”. Rightly interpreted, it contains 
an extremely important and often misunderstood trath, and it 
should not give rise to any real misconception. 
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EatuiaUy, in actual fact, as Professor Cassel (following 
Walras) rightly maintains, the price of land and its services 
is determined in more or less the same way as the prices of 
other factors of production, and is only a lint in the whole chain 
of price-relationships. But if one tries to deal with the whole 
problem in all its ramifications at once, it becomes so mnch 
more complex and so much less susceptible to a general survey 
that the whole exposition peters out in vague generalization. 
If we are to obtain some real insight into the interrelations 
of the phenomena, it is therefore necessary * to start with a first 
approximation or abstraction, in which the quantities of goods 
on the market are taken as given, and then go on to a second, 
in which the prices of the goods are taken as given. This procedure 
is equivalent to treating the problem of production (and 
distribution) on the assumption that only one commodity is 
produced — and yet oven in this case it is complicated enough ! 

As an example of the looseness of analysis in this book, 
we may cite the statement (p. 286) that in comparing two 
pieces of land of different quality, we must not, as Ricardo 
docs, assume them to be worked by the same amormt of " labour 
and capital ”, but by the amount of labour and capital adapted 
to each. What is he driving at ? Ricardo liimsclf says that the 
better land is cultivated more intensively, whether alternatively 
to or simultaneously with the cultivation of the worse, but that 
docs not imply that there is a lacuna in his deduction of 
differential rent. 

Professor Cassel’s peculiar and mutually inconsistent 
definitions of " increasing and decreasing returns ” have already 
been discussed.® On p. 279 he adds yet a third, when ho says 
that if with a given price for labour, laud, and capital an 
entrepreneur can increase the value of his product relatively 
to total costs by applying more labour and capital to a given 
piece of land, a firm is still “ in conditions of increasing returns ”. 
But on the same assumption the entrepreneur could have obtained 
the same addition to his relative profits by diminishing the 

^ It was tJiis TDctliod that I for jay part adopted. 

* As in agriculture, wo can usunlly manage without tho terms increasing 
and (after a certain point) diminishing returns. For as soon ns the population 
bos incrcoBcd to such nn extent that tho free products of nature (udld gross, 
timber, etc.) have an exchange raluc, diminishing returns have already set in 
and cannot bo counteracted (but rather can only be shifted to a higher plane 
by technical progress) — ^nhioh Oossol himself seems to admit. 
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amount of land employed and thus reducing total costs. On this 
ezcellent definition “ increasing ” and “ decreasing ” returns are 
therefore identical ! 

The whole analysis is here very nebulous and difiuae. 
Naturally, the entrepreneur strives to attain the maximuni 
absolute and not relative profit ; we must therefore necessarily 
start from something fised and given, or else the whole edifice 
will vanish into thin air. We must assume that the entrepreneur 
disposes over eit/ier a given amount of capital (bis own or 
borrowed), or else a given area of land, or finally a given amount 
of labour (as in co-operative agriculture). But in this case the 
Principle of Substitution only comes into operation for the 
factors of production demanded by him and not for those he 
already possesses.* Only in a general equilibrium resulting from 
competition between entrepreneurs, where their profits are 
theoretically forced down to zero, does the Principle of 
Substitution or marginal principle hold universally. And yet 
we must always introduce a reservation for "Ae margmal 
productivity of capital” regarded as a sum of value. This 
I have explicitly proved in my writings, but Professor Cassel 
completely neglects it. His own rather vague and diffuse theory 
of capital is wholly unadapted to more clear-cut conceptual 
distinctions. 

Greater store must he set on his really exhaustive treatment 
of the rent of min es — “ the price of natural materials ”. And yet 
in my opinion his discussion would have gained in significance 
if he had first dealt with what is theoretically the simplest case, 
that in which the min es are regarded as ineidiaustible, and at 
the same time the annual output can be increased within certain 
limits without increased general costs. This is clearly the 
assumption from which Ricardo starts in his only too sparse 
reflections on the subject. If in these conditions all mines should 
be regarded as equally productive, there would, says Ricardo, 
be no rent for the min e, and the price of the minerals would 
include only labour and capital costs. When, on the other hand, 
some mines are more productive than others, the owners of the 

1 limitation ia also to some extent applicable to my analysis in 
Lectures <m Poltfieal Economy (p. 131 aboye), Trliere I 'was dealing withincre^g 
returns proper. It was thcr^ore possible to conceive of _(e.g.) a trust ^th a 
lai^e capital oonsisting of many inmvidnsl firms and striving ofta an optimum 
» mze for each ; in this way it obtains a maximum profit on all its individual 
investments of capital and on its oopital as a whole. 
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better mines enjoy a rent, which is determined in the same way 
as the ordinary rent of land. 

But here Bicardo must he wrong. If on this assumption 
the better mines were released for free exploitation, labour and 
capital would flow from the worse to the better mines, the 
annual output would rise and the price of ore fall. We maintain 
on the contrary that there would be no such change in the 
price of agricultural products wh^ the rent of land is conflscated 
or remitted hy the State. The owners of the better mines can 
therefore only procure incomes by an artificial lowering of the 
gross product, and even in this case there would he an essential 
diflerence between “royalty” and “rent”. The former is 
a monopoly rent, the latter a pure scarcity rent. When we 
take an imminent exhaustion of the mines into account, the 
diflerence is naturally accentuated, hut it tends to disappear 
to the extent that relatively increased costs are involved by 
increasing the annual product of either mines or agriculture 
in general. In any case, it is to Professor Cassel’s credit that 
he has gone into the details of a subject which has been only 
too cursorily dealt with in economic theory. 

We now come to the special chapter on wages. Here also 
Professor Cassel claims to have constiucted an independent 
theory, but I cannot discover wherein its originality lies. The 
'division of wage-theories into “ pessimistic ” and “ optimistic ” 
is certainly not new. All wage-theories without exception — or 
with the exception of those which are merely confused — are 
necessarily pessimistic, if we start from an unrestricted tendency 
for the population to increase, otherwise no wage-theory would 
be pessimistic if pursued to a logical conclusion. Even the 
Iron Law of AVages is converted into ** a standard of life ” 
theory or a “ Golden Law of Wages ” [Gide] — a change which 
was by no means alien to Bicardo’s tirain of thou^t. 

Why tile Wage-Fund theory should be singled out from all 
others for description as pessimistic is difficult to understand. 
H we assume the “ dividend ** or fund to he sufficiently large 
and the divisor (the number of workers) sufficiently small, the 
quotient—'the per capita wages — can, at least at first glance, attain 
any magnitude whatsoever. I willingly concede that the Wage- 
Fund theory, in its classical form, where the fund was mainly 
reg^ded as of a single year’s duration, was completely erroneous. » 
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Ab we have already remarked, it led even Ricardo to drawpatently 
false conoliMions, and in this form it unfortunately became 
a, weapon in the struggle against the shorter working day. 
In the extended form it assumed at the hands of Bohm-Bawexk^ 
it can easily he defended from a purely theoretical point of view 
but it has, as we have said, a severe disadvantage from a praotiosl 
point of view. Eminently durable capital-goods cannot be fitted 
into such a fund without involving the consideration of 
altogether unmanageable periods of time. Eor shorter periods, 
however, these durable capital-goods take on the same economic 
status as land ; they ate “ Eentengiiter ”, and there share (or 
their owners’ share) in the product is determined, at least in fie 
stationary state, quite simply according to the principle of 
marginal utility or of marginal productivify. A fusion of the 
Wage-Fund and the marginal productivity theories, however, 
would then be impossible. Or else one can ^ throw overboard 
the whole concept of the Wage-Fund, or the subsistence-fund, 
and adopt instead Bohm-Bawerk’s brilliant suggestion. The 
idea of considering capitalisttc production as primary and capital 
itself as secondary was put forward in the second book of the 
Positive Theory, but of course Bohm-Bawerk himself did not 
carry it to completion. By this means everything is dominated 
by the marginal principle applied to land, labour, and time (the 
period of waiting or capital-investment) as the factors 'of 
production. 

Remarkably enough, in this chapter. Professor Cassel also 
rejects marginal productivity as a ground for the determination 
of wages ; he asserts infer alia that it provides no “ elucidation 
of the dependence of wages on the workers’ efforts and ability ”. 
This we fail to understand. In the individual case wages are 
of course proportional to the worker’s efficiency — ^iu all cases in 
the bargaming system. If the efficiency of labour increases all 
along the line this theory drives us to the conclusion that wages 
fall relatively (or possibly absolutely), but this sad result cannot 
be ascribed to the fault of the theory ! Cassel adds that he is 
afraid that efficiency and marginal productivity will be confused, 
and in support of this view he quotes a passage from Professor 
Seligman which is not very remarkable in its penetration, and 
however prominent a thinker Professor Sehgman may in many 
* For my own part, I have already made the attempt. 
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respects be, we cannot bold bim to be a typical representative 
of modem economics in any way. 

Wbat then are Professor (ksseTs own views on the theory 
of wages ? It is not so easy to say. He begins by going back 
to the principle of supply and demand, which always provides 
a starting-point at any rate, if nothing else. But in its 
elaboration he expresses himself, contrary to his wont, in quite 
loose phraseology, as though he were afraid of certain unavoid- 
able condusions. The policy of “ the open shop ” described by 
the Webbs he praises discreetly, without, however, completely 
binding himself to it. “The Webbs’ doctrine has the great 
merit that it has changed the study of the supply of labour from 
a pure computation in terms of arithmetical magnitudes to an 
examination of the underlying economic and social processes 
which determine the supply of labour” — which sounds very 
much like a verbal flourish. And as verbal flourish number two 
I shall cite the following (p. 333) : “ The most advantageous 
position for labour on the whole is attained if the supply of labour 
is as nearly as possible adapted to the demand, i.e. if the price 
of different kinds of labour is merely the expression of their 
inevitable natural scarcity.” Can this theory be applied without 
closer examination to those earning the lowest wages % More 
than once Cassel talks of the necessity of an “ amelioration ” 
of these unfortunate wage conditions or of the " market ", and 
still more often he warns us against any “ misdirected ” attempt 
at such an amelioration, but he never tells us how the desired 
amelioration should be introduced.^ 

^ Undoabtedly, the cardinal mistake in his approach is that he here, aa 
in his treatment of parasitic occupations and the lakes always proceeds iroiu 
the hidden assumption that wages aa such must necessarily be suffiment to 
cover the labourers’ subristence. Nmttier theoretically nor often practically 
is this hy^othcris justofiable. Since the theories of a science must be generally 
valid, it is perhaps permissible to conceive of a " strong " case. We shall 
assume that in equilibrium, wages for most workers are considerably below 
the subsistence-level, but that, at the same time, the total product is so great 
that, with a different distribution, it would abundantly cover the needs of all# 
From Professor Cassel’e point of view the question of an amelioration of the 
conditiooB of labour in this case constitutes, as far as I can see, an ab&oluUly 
insolvhh problem. For wages as such cannot be raised, at least not safdy, unless 
the population diminishes to such an eirtent that marginal productivity 
of labour 'is considerably raised. But such a diminution is a slow and, in most 
cases, painfal process, and, moreover, in this particular case it would, on our 
assumption, be completely ‘unnecessary and therefore to be repudiated. The 
only way out is to grant subsidies, of the consequences of which Cassel is so 
fearfol. If necessary, they must course take on such a form that they do 
not im^dy any humiliation for anybody. % 



248 LBCTUBES ON POLITICAL ECONOMY 

When he discueses (p. 334) the question "of a limitation 
of the total supply of labour ", ho expresses himself so vaguely 
that we cannot toll whether he is considering a shortening of 
hours or even— and this more or less follows from the context— 
a reduction in the number of workers, which naturally makes 
an immense difference. On p. 349 he says that too small a relative 
birth-rate in the higher classes and the upper sections of the 
working-olasses may “perhaps lead to a relatively too great 
scarcity of qualified workers, especially in the key positions 
This in its turn would involve a particularly disadvantageous 
development of the market position for the lower classes, and 
would press down their wages considerably. No doubt such 
a chain of events is conceivable, but in any case it would he 
hard to point out a historical example of this kind. A general 
fall in the birth-rate is a phenomenon confined to comparatively 
modem times. 

As an explanation of the high wages of North American 
workers we are offered (p. 339) — as far as one can gather from 
a phraseology which is repeatedly loose— the theory that the 
European demand for agricultural products prevented their 
internal price in America from falling as much as they would 
otherwise have done. If that is his real opinion, it is wrong. 
This demand — as ho himself admits immediately afterwards — 
was responsible for the emergence of rent and to this extent 
for a fall in wages (in terms of com) in America. Whether this 
disadvantage has been counterbalanced by the cheapness of 
Emropean industrial goods is more than doubtful. 

The chapter closes with several refieetions on “ wages in 
the socialist state ”, which, like his previous remarks on the 
same subject, suflfer from being excessively oritioal to the point 
of ineffectualness. Ho asserts inter alia that much, perhap most, 
of the incomes of the “ leisured classes ” to-day would ml, after 
redistribution, accrue to the benefit of consumption in the 
socialist state, because “ probably ” it “ will have to be claimed 
for the requisite accumulation of capital Which presupposes 
a large continuous increase in population inconceivable in the 
long run, whether in the socialist state or in present-day society. 

On the whole, in spite of much that is interesting in detail. 
Professor CasseTs inquiries into the theory of wages are too 
.much devoid of rigour and — so to speak— backbone, to provide 
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ihe basis ior fniitM social investigations, although, appealing 
to a weE-known monograph, he very emphatically states that 
such has been the case. 


m 

The third book is devoted to the naiure of money and to 
some extent to actual monetary systems. Even here the author’s 
theories are not too rigorous or consecutive. As far as one can 
see he is stiE completely dependent on the Quantity Theory, as 
in Section 43 on “ Free Standards ”. The only concession he 
makes to the " buUion ” theory is to be found in the statement 
that the hope of a future conversion of paper money into bulEon 
can to some extent afEect its value. Indeed, this is not incom- 
patible ■with the quantity theory ; some-bank notes are hoarded 
for future conversion and, for the ■Sme being, ■take no part in 
circulation. Besides there are cases on record ■where paper money 
has attained a value even higher than that of ■the buEion it 
originaEy represented. 

But in the chapter on " Bank Money " we suddenly stumble 
on the foEo^wing passage, which might almost have been 
ouEed from one of Jacob Eiesser’s pre-War works. No one 
should doubt, at this time of the day, that these works exercised 
a baleful influence on Germany’s monetary system during the 
Wax. I quote the passage in fuE ; — 

“ There is moreover a possibihty of a continuous multipEca- 
tion of the means of payment only as long as confidence in the 
bank’s capacity to cash its notes and deposit is undisturbed. But 
as ■we know from experience, this confidence cannot be maintained, 
unless the bank keeps a reserve which is in a sufficient proportion 
to the obEgations daily fading due and particnlarly to its notes. 

In this respect an internaiaonal desire for an appropnate reserve 
has arisen, a desire which has not fixed upon a constant numerical 
proportion ■without seriously upsetting confidence at home and 
abroad in the maintenance of the foreign exchange rate. We 
therefore find that a minimum reserve which is never aotuaEy 
used is regularly kept against bank money (!). This minimum 
reserve will be left untouched even in cases of the direst necessity, 
as in ■wartime. What is more, it is just in such cases, as the most 
recent experience has shown, that an earnest attempt is made to ' 
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protect the reserve and even to strengthen it by diverse means bv 
abolishing the obligation to redeem the notes in cash.” i ^ 

Well might we ask-^oto is Professor Cassel’s true opinion » 
Is it the “ scarcity of bank money ”, ultimately ensuing from the 
interest policy of the banks, which determines the value of 
money ? Or is it confidence in the conversion of bank-notes 
and deposits in gold— a confidence so touchy that it must always, 
so to speak, have its object, gold, visible before it, but at the 
same time so impregnable that it cannot be perturbed when it 
is patently deceived by the banks' indefinite postponement of 
conversion ? Of course one can only accept one of these views 
to the exclusion of the other. There is no doubt, at any rate 
for me, as to which has most to be said for it. In the nature of 
the case. Professor Cassel should tend to hold the former— the 
experience of the War, as he himself admits, must influence 
him in this direction.^ 

UTien he is unravelling the influence of the rate of interest 
on commodity prices, we meet the same regrettable hali-heaited- 
ness and uncertainty. Judging by many of his statements, he 
is clearly aware that the essential factor must he the retative 
height of the rote of interest in relation to the retom the borrower 
expects to get from the loan, i.e. to the real rate of interest. 
None the less he says ^ that “ a real rate of interest in 
any other sense than the market rate does not exist Yety 
strange ! The rate of interest on the so-called open market, 
i.e, the discount for first-dass paper, which in fact constitutes 
a kind of intermediary between prime bills of exchange and 
mere cash, stands indeed in a looser relation to the average 
yield on capital than does the bank-rate. Again, as far as this 
yield, i.e. the real rate of interest, is concerned, it is actually 

> [This passages which occurs oa p. 3G6 of tho first Gorman cdition» has 
been sabatantjally modified in tho second English edition.] 

^ It is a matter {or separate consideration that, at the critical 
moment he goes back on Ms cotmotions, at least apparently ; for instance,^ at 
the b^inning of lost spring (1919) he nnospectcdly supported the lowering 
of tho Swe^ah bank-rate. Since then, judging by newspaper articles, he has 
again held that the bank rate (though only the foan rate) sliould bo kept up. 

a [See first Gorman oditaon, p. 382 ; first English edition, p. 418. In 
the second En^sh edition (p. 439) the passage has been modified and reads 
as follows : * a real rate *, m a sense other than that of the market 

rate, is a very nnroliable indicator for ^e banks* interest policy, since the 
market is, as alreai^ shown, directly and powerfully inflaenced by the banks 
interest rate ”.J 
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not observed on. tbe Stock Exchange apart, perhaps, from its 
indirect effect on the price of shares. Of course it cannot be 
strictly determined numerically, but it does not on that account 
cease to exist and exert its full influence on economic phenomena. 
Heat would still exist even if there were no thermometers, and 
so would electric craients even if we did not know how to 
measure them by means of a galvanometer. 

My own statement that a persistent, abnormally high or 
low money rate must be cumulative in its effects on the level of 
oommodily prices Cassel calls “a paradox which is obviously 
only possible it we overlook the reactions on the capital market 
of an unjustifiable lowering of the rate of interest 

But how can the fact that a cause operates in the same 
direction as long as it persists be called a paradox ? Clearly 
my theory coincides with Eicardo’s theory of tbe effects of 
a continued flow of gold into tiie banks. On the other hand, 
it moat be admitted that some forces come into play as a reaction. 
Professor Cassel’s own discussion of these forces (on the preceding 
page) does not appear to be particularly Incid. There is no 
doubt that when a sudden violent rise in prices has set in, people 
with fixed incomes or with incomes which have not increased 
sufficiently are compelled to curtail consnmption. This process 
is equivalent to a real accumulation of capital, and to that 
extent should lower the real rate. In normal conditions, however, 
such a reaction should only be of secondary importance. Other- 
wise, as Ricardo says, the banks are “ potent engines indeed ”, 
they will be able to determine arbitrarily the height of the rate 
of interest without any risk other than that attaching to a single 
rise or fafl in the level of conunodify prices. Professor Cassel 
was formerly wont to be the first to maintain that the banks 
do not have this power. 

What appears to me to be a still more serious defect is 
Professor Cassel’s tendency to expound the theory of money 
in such a way as to.make it serviceable for some of the praotiosil 
ends in which he is interested. He holds inter alia that the 
present high margin of profits of private banks is especially 
beneficial and must be left undisturbed. He therefore attempte 
to render credible the theory that the rate of interest does not 
normally have any effects worthy of mention on the volmne of 
^ [See first English editien, p. 479, n.] 
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saving. Natoally, he cannot ^bstantiate this view. Aooordinriv 
he explains in the Introduction to his chapter on Bank Money 
(p. 412) that "in an inquiry into the nature of money, it ^ 
ofear that we must abstract from all deposits reptesenfes 
investments of capital, and confine ourselves only to cash 
entrusted to the bank on current account ”. It is no accident 
that this is a preliminary to his thorough-going refusal to attach 
any importance to the deposit-rate in the determination of the 
value of money. In the important Section 47 on the " Covet 
on Bank Money and its Reflux”, Cassel assumes for the sake 
of simplicity that “ the capital left in the bank for longer periods 
or permanently remains constant”,^ and this provisional 
assumption is never later discussed. And yet he himself must 
recognize (p. 438) that a rise in the discount-rate will only have 
a sufficiently powerful efieot on the “provision of money”, 
if " the sum of money lent is large in relation to the bank money ” 
(bank-notes or current accounts), in other words that the money 
consisting of interest-bearing deposits (just as much as the 
banks’ own capital) constitutes a signifioautly large part of 
total liabilities. The importance of deposit rates for a rapid 
regulation of the issue of bank-notes (or bank money in general) 
clearly follows ; at the same time it is the basis of the modem 
demand that the central banks should also be allowed to receive 
deposits in return for the payment of interest — as the Bank of 
England actually did during the War, at least for the private 
banks. 

Although he elsewhere keeps only to the closed economy “ on 
principle ” (1) Professor Cassel also deals here with international 
payments and the foreign exchanges. Characteristically enou^, 
he begins with “ free independent standards ”. This is indeed 
a very difficult and complicated question ; in any case his theories 
do not seem to me to be well developed. He asserts that a high 
exchange rate in one country — e.g. Germany — acts as a stimulus 
to borrowing from abroad on short term and to the export of 
securities, because in both cases “ there is a profit to be earned 
on the high exchange ” (p. 512). That may well be, but is tius 
result certain ? The man who procures a deposit abroad will 
one day have to pay for the loan. If the exchanges continue at 
the same rate, he has gained nothing, and has only had to pay 

^ The italics are mine. 
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what was probably an exorbitant rate of interest in the interim. 
Similarly, the price of foreign — e.g. Swedish. — securities must rise 
in Germany, -while German aecrarities fell in Sweden if the mark 
depreciates relatively -to the krone ; how -then can it pay to 
export them from Germany to Sweden 1 

The explanation must be as follo-ws. The man who buys 
securities in Germany in order to sell them in Sweden is not — 
as Cassel says — a speculator in -the proper sense of the word, 
but is merely conducting an arbitrage operation, -the gain from 
which, if any, he can calculate directly. Actual speculators are 
the final buyers or sellers of these securities. The German owner 
of Swedish securities, sells in the hope that he will be able to 
repurchase at a profit when the mark exchange rises again. 
He can therefore sell them at a somewhat lower price than that 
corresponding to -the rise in the exchange-rate, or otherwise 
it would not pay him to do so. On -the same grounds a Swedish 
buyer expecting a future rise in the exchange on Germany oflers 
a little more for German securities than -would correspond to the 
present rate of exchange, and so on. The same holds for Swedish 
imports from Germany. If the payment is stipulated in Swedish 
money and the exchange-rate on Sweden rises, the German 
buyer obtains a postponement of his payment, if necessary, 
against the payment of a higher rate of interest, because he 
hopes for a future fell in the exchange-rate. If the payment 
is made in German currency, the Swedish creditor, for this 
reason and no other, aUows his claim on Germany to remain 
outstanding instead of pocketing it at the current low rate of 
exchange on Germany. 

One of two conditions is necessary, if a country having 
no interest-claims abroad is to be able to import more than it 
exports. Either a country oSers its creditors an attractively 
high rate of interest by raising its discount rate, or its foreign 
exchange-rate has fallen sufilciently -to attract speculation on its 
prospective rise.*- 

Of course the level of commodity prices and the exchange- 
rate always tend to move in the same dfeection in two countries 
-trading -with each other, at least as long as the exchange of 
goods can piloceed freely, but this movement may just as well 

> C£. my artidein Etonomitk TidairifI on “ Tho Riddle of the Exchanges”. 
To ^ndge by an acfsele in So. Export, hlo. 1*1, 1B13, Cassd seems to have now 
aecepted tms •new. 
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start from the side of the exchange-rate as from that of the 
price level. With a higher exchange-rate there is a rise in the 
price of exports as -well as of imports, and if the hanks do not 
appropriately react -with a higher discount-rate, hut let their 
bank-notes and credit flow out, the rise in prices is rapidly 
diffused to all commodities. Thus the credit policy of the hanks— 
and above all of the central banks — ^is the dominating factor. 

With some astonishment we find Professor Cassel repeating 
in this book without any farther critical examination his 
celebrated speoulations — more fantastic than trustworthy— on 
the relation between the qmnAity of gold and the level of 
commodity prices throughout the nineteenth century. No one 
denies that some such connection must exist, but in order that 
it should be demonstrable in detail, all the fectors at work must 
naturally be considered, and thia he has completely neglected 
to do. We have heard tell of an American humorist who once, 
probably in the great days of the Temperance movement, gave 
an evening lecture with the queer title of “ Milk ”, which began 
with a promise not to mention the word milk again. He sncoeeded 
without any difficulty. Professor Cassel has solved the much 
more difficult problem of giving us a numerical analysis of the 
connection between gold-produotion and the price-level from 
1800 onwards without as much as mentioning silver on a single 
occasion. I am by no means the first to draw attention to this 
omission, it has been done several times before now — ^in Sweden 
more than ten years ago by Brock. But it is still entirely ignored ; 
he continues to “ conjure ” with his gold-curves. Of what use 
are such ingenious constructions 1 The more they succeed, the 
more suspicious become the very methods which, when rightly 
used, should inevitably lead to a demonstration of the gap in the 
argument, at least for what covers the nineteenth century, when 
the world’s main metallic currency was silver. If he had extended 
his curve to cover the eighteenth century, then, as far as I can 
see, their disagreement with the facts — not to say their absurdity 
— ^would have immediately become apparent. 

IV 

My review has become exceptionally long, or otherwise 
, I should willingly write at rather greater length on the fourth 
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book on Trade Cycles in order to eompensate for my previously 
largely negative criticism. As I bave already said, it is in my 
opinion incomparably the best part of his work. Professor Cassel’s 
great gifts for concrete description based on facts and figures 
here show to advantage. Besides, the somewhat irritating 
Olympian omniscience of the rest of the book has entirely 
disappeared ; he never claims to have propounded some new 
theory of crises, but is content to sufier the older explanations 
of crises calmly and objectively and to accept the most plausible 
of them. At the same time he illuminates all the phenomena 
associated with the trade cycle with interesting statistical 
tables and diagrams. 

Considering the extraordinary difficulty of the subject (and 
my own far from adequate comprehension of it), I certainly 
cannot vouch for the correctness of all his conclusions, but 
on the whole they appear preponderatin^y sound and just. 

Some objections can certainly be advanced ; the description 
of the period of depression, which is the weak point of most 
theories, hardly emerges in a dearer light in Cassel. From his 
older essay (Ekonamisk Tidshifi, 1904), on which this is otherwise 
a great advance, he has taken the idea that capital accumulation 
even in a depression mainly takes the form oijixei capital. He 
tries to show by means of the statistics of railroad construction 
{iiiter alia) that the increase in fixed capital^goods does not 
stagnate even in the downward phase of the trade oyde ; so 
that society is better provided with fixed capital at the end of the 
depression than at the beginning. He forgets that all this must 
be judged relatively. The provision of fixed capital must always 
keep pace with the growing needs of the population. If its growth 
is actually accelerated in the boom and reterded in a depression, 
the latter from this point of view cannot serve as a preliminary 
to the subsequent upward phase ’* — other than negatively by 
creating a relative vacuum which must be filled. Logically 
speaking, what Professor Cassel says must hold for circalaiiny 
capital — stocks of goods. What in fact happens cannot, 
unfortunately, be ascertained owing to the lack of statistical 
material. Professor Cassel does not wholly deny this possibility, 
but he is generally tempted to keep it in the background. 

The agricultural situation is particularly relevant at this 
point. If, as he also maintains, agriculture relinquishes some , 
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labour to industry during a boom, it must on tbe other band 
be possible to do some preparatory work in the subsequent 
depression, whieh will serve to provide food for the population 
in the next industrial boom. For during the depression a number 
of industrial labourers return to agriculture, which can also 
absorb part of the increase in the labouring population. Professor 
Cassel thinks — in my opinion wrongly— that agriculture is 
independent of trade cycles proper, thus differing from Dietzel 
and Petander, who perhaps go to the other extreme. 

Here and there we still find inconsistent and loosely 
reasoned judgments. On p. 609 it is left an open question how 
far real wages (as distinct from money wages) rise or fall in 
a boom. But only a few pages later, without giving any really 
decisive reason, he is sure that they rise, at least if the services 
of those recently taken into emplo 3 rment are considered. Brook 
has maintained the opposite thesis, and the statistics he adduces 
would have deserved some somtdny. The scepticism with which 
Professor Cassel here speaks of “ statistics ” does not well accord 
with his own dihgeut application of statistics as a method of proof. 

All these are mete details. One reads this painstaking 
discussion with interest and advantage. And what is more 
with enjoyment. The very tone is difierent. Curiously and 
charaoteristioally enough it is just at this point, where he has 
really so much that is new and valuable to ofier, that an 
unassertive, quiet and scientific approach redeems the unpleasant 
aggressiveness of the preceding part of his work. 

With a certain feeling of constraint we ask : why could it 
not all have been written in this spirit ? Why has not Professor 
Cassel throughout contented himself with the role of continuer 
instead of that of a pretended innovator, for which neither his 
nor other men’s powers suffice when it is a matter of so large 
a field as the whole of economics ? AVhy has he not resolutely 
freed himself from the immature vagaries of his earlier writings 
— which he cannot seriously maintam — and, with the aouter 
view which he must have acquired, given ns a simple objective 
smrvey of the present position of economic science ? That the 
work even in its present form has many merits, I do not deny ; 
but — and this is the highest compliment I can pay to his talent 

^he could have enormously improved his book if he had cared 

r more for the subject than for Iris own self-esteem. 
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Macaulay mentions as a cliaracteiistic of James H that 
when a member of his court dared to contradict him and humbly 
warn him against the consequences of his es 5 )licit avowals, he 
used to repeat what he had said in identically the same way 
and then believed that he had sufficiently refilled all objections. 
Such a method may be all very well for kings in difficulties, 
although, as the example shows, it has its dangers even for them. 
For laymen who have not yet become the acknowledged monarehs 
of their subject it is decidedly not to be recommended. Professor 
Cassel must learn — unless it is indeed too late — ^to use his critical 
faculties on himself as well as on others, to give as well as to take 
— otherwise his life-work will not survive criticism. 



2. Real Cahtal aot Intebest^ 

(a) Dr. Gustaf Akerman’s SealhapUal and Kapitahins 

It has been a great pleasure for me to re-read in print 
a book in whioh I had already taken a keen interest in ife 
manuscript form, especially as irhat remained rather ohsonre 
in the perusal of the manuscript now stands in a clearer light. 
This holds for the defects of the book as well as for its merits, 
but on the whole I believe that it is with a good conscience that 
I can give the author credit for having fulfilled his anything 
but easy task with rare energy, consistency, and deep 
penetration. The object of the book is to investigate the 
(Xhoperalion of social durable capital with free uninvested labour 
in production. This problem is clearly of great practical 
significance — ^no doubt much more so than the problems dealt 
with by Jevons and Bohm-Bawerk. They concentrated on the 
capitalistic process of production, in which labour resonroes 
(and probably land resources) ripened into immediate consump- 
tion goods, or what the author calls “ variable capital ”. But his 
problem is so complex that the vast majority of economists, 
including the reviewer, have almost entirely passed it by as 
being much too difficult to he susceptible to analysis. Ih spite of 
the fact that Walras did touch on certain aspects of the question, 
our author has not much to draw from him, for Walras essentially 
regards capital-goods as indedrudible or as constituted in such 
a way that they can be kept intact with a given amount of 
maintenance (or insurance) costs. This procedure naturally 
simplifies the problem, but on the other hand it neglects many 
of its most important aspects. Bor Walras does not take into 
account the fact that a longer or shorter duration for the 
projected capital-good may be more profitable, which is the 
crus of the matter for Akerman. But as the author himself 
admits, the real starting-point, if nothing else, of his own 

' This article firet appeared in tte EJxnomish Tidshript 1923, Jios. 5-6, 
pp. 145-180. 
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treatment was discovered in the long-forgotten work of the 
Scottish-Aznerican, John Rae.^ 

From the very heginning the author has therefore to go 
almost entirely his own way. Our esteem for his work rises 
still more, when we remember that his problem is not elementary 
from a mathematical point of view, and that in order to master 
it he only had access to the ordinary high-school knowledge of 
mathematics. Nevertheless, it is for this very reason that he 
has been compelled to give his analysis such a form that the 
book can be read by anybody without any but the most 
elementary knowledge. But with one intractable condition — 
the uTir ftTnit tiTi g attention of the reader is demanded. If we 
Tnisa our Way only once in the finely spun web of reasoning, 
everything we read later is hound to be in vain, and it only 
remains for \is to begin again de novo. Which is naturally 
a shortcoming. The author ought to have relieved the reader’s 
tension with a fuller and more pointed method of escposition, 
and would have been in a position to do so if he had more time 
at his disposal. We may mention as an example of the 
difficulties confronth^ the reader the magnitude representing 
the value of a unit-use of some capital-good, e.g. a machine. 
This magnitude 6, together with I (wages) keeps on appearing 
in the whole of the latter part of the book, and is obtained 
in the following manner. We conceive of the productive services 
of this machine in a unit of time, e.g. a year, as being divided 
into as many equal parts as units of labour required to produce, 
not this machine, but an equally good aud useful one of a single 
year’s duration. This concept is indeed extremely abstract in 
character. Certainly it is developed with unfailing consistency 

^ Biatement of some New PriwipJes of PoliUcai Ewtvomy. Unfortunately, 
I only know his work through. Bohm'Bawerk’a quite deteiled and largely 
enlogistio description of it (in the Oesohiohle vnd Kritik der Kapitalzinstheorie). 
B5hm-Bawerk*B critioism is in effect identical with his celebrated objection 
against all ** prodnctiYity tbeoriata **, who in his opinion constantly confuse 
physical and value prodnotivily. As I have already attempted to show in 
Uber Wert, Kapital vnd Sente, at the veir most this confusion is nothing more 
than a methodological error. In the nrst appfroac^ to the solution of the 
problem of production and distribution, it is permissible, if not advisable, to 
consideT the prices of commodities as constant (which in the last analysis is 
essentially what Bohm*Bawerk hims^ does) ; in the same way, we regard 
production as constant in the first stage of the solution of the problem of prioirg. 
It is only at a later stage that we should combine both these approximationB 
in order to obtain the final solution of the problem. Once is grasped, then, 
as far as I can see, Bbhm-Bawerk’s objection loses its force. 
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and does lead to correct resrdts, but only by inffictiug on tbe 
poor reader the torment of keeping this “ b ”, which is neither 
fish nor fowl, in mind. With a slight revision of the formula 
the book could have been made more intelligible in this respect. 

But there is another more setiona difSoulty, which I fear 
is for the most part insuperable in the discussion of the economic 
phenomenon of durable capital. Eor we cannot, at least without 
further analysis, apply the celebrated principle that capital is 
or corresponds to a certain amount of “ ‘ previously-done ’labour ”, 
i.e. the accumulated saved-up, or invested, resources of labour 
(or land). A machine fresh from the factory undoubtedly 
represents a certain amount of labour ; if this were the machine’s 
only cost of production, and if the usefulness of the machine 
is taken as known, we can theoretically calculate at what rate 
of interest these costs will yield interest for the lifetime of the 
machine at the same time as they are being repaid. But if the 
machine has been in use for over a year or for several years, 
there remains only one part of the “ annual use ”, which, for 
the sake of simplicity, is assumed by the author to be constant 
in size or technioal value. Clearly it is then quite impossible to 
decide how much of the previously invested labour resources 
still remain “ stored-up ” in the capital-good. In fact the 
question has no meaning to which any proper sense can be 
attached. For the annual uses successively following one another 
constitute a kind of joint-supply (to adopt Marshall’s terminology) 
and fundamentally it is just as absurd to ask how much labour 
is invested in either one or the other annual use as to fay to find 
out what part of a pasture goes into wool and what part into 
mutton. It is only at the margin of production that these 
quantities can be differentiated and have a concrete significance 
assigned to them. 

It so happens that from the very beginning the author 
is convinced that the problem is capable of solution in one way 
or another. The whole of his intricate terminology bears witness 
to this conviction. In addition to the concepts of investment- 
capital and “ real value capital ”, both of which have a perfectly 
real meaning, Akerman employs those of amortization capital 
(in German, TUgungsha^tal) so-called, transitory capital, 
maintenance capital, concrete real capital, etc. “ Investment- 
capital,” i.e. the labour costs of manufacturing a machine 
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is first divided into parts — into the so-called i-series. The first 
term of this series corresponds to the amount of labour required 
to make the machine last only a year, the nest term is the 
additional cost of making it last yet another year, and so on. 
This idea borrowed from Bae, even if abstract, is quite scientific ; 
but it only has practical significance at the mar^n of production 
where it pays to exchange a machine lasting ten years for one 
just as good in other respects but lasting an extra year. But, 
in addition, the author belie'^s that the capital bound up in 
a machine is after a time disinvested or amortized (and in 
a stationary state reinvested) in the following order. In the first 
year we regard the machine as repaying part of the investment- 
capital and the interest accumu^ted on that part for a single 
year. Next year it repays another, rather smaller, part of the 
initial investment costs, but with a total accruing interest for 
iivo years, and so on, until the machine becomes finally worthless, 
but at the same time is finally amortized. These amortization- 
quotas, or rather the amounts of labour they are taken to 
represent, form the tf-series, which of course is quite different 
from the i-sedes, although their sums are equal. (Similarly, 
if we use the rate of interest for a moment of time in our 
calculations, in equilibrium the last terms of both will be equal 
at the margin of production.) But in the first part of the book 
the t«-serie8 is often inextricably associated with the terms of 
the t-series in a most confusing manner. The author holds 
that this u-series, also called the ** abstract amortization 
system ** has a really scienrifio significance, or is at least of 
great interest for purposes of exposition. I shall not bother 
to deny the latter, but essentially it is only one of an infinite 
number of other conceivable amortizarion B 3 r 8 tems. Nor has it 
the advantage of leaving the capital situation of the owner 
of the machine intact, for if the amount amortized is reinvested 
on the basis of another amortizatdon system, his supply of capital 
will clearly increase at the beginning only to diTniTiiRli later. 
Consequently, it is only at the end of the machine’s existence 
that taken together they become equal to the amount of 
investment-capital. (It is assumed that the interest received 
is consumed.) 

If the owner of the machine wishes to maintain his capital 
intact, he has instead to choose either the “ natural ” or the 
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“tieoretical” amortization system. As fer as I caa see tliese 
two sjBfems leally coincide. They can best be deseribed in the 
foEowing way. Each year we write ofi or reinvest the difference 
between the outstanding value of the capital.good at one point 
of time, and its value at -(he succeeding point, e.g. at the 
beginning and end of each year ; this procedure may indeed be 
caUed perfectly “natural ”, but the concept does not therefore 
obtain any " concrete ” content — neither more nor less than that 
of the “ theoretical ” system. (A fourth system, the so^ialled 
“ practical ” system, in which each year we write ofi an equal 
fraction of the original value of the capital is also applied now 
and then, but only because of its simplicity. It has no other 
raison dietre.) 

Now if production is “staggered” {iundigeslaffeltr-to use 
Bohm-Bawerfs term), machines of all sorts of durations 
manufactured in different years are employed side by side in 
the same firm or group of firms, and the oldest machine (or 
machines) is annuaUy exchanged for a new one. In this case 
it is a matter of indifference which amortization system we 
choose, provided that we apply it consistently.* For in all so 
much is always written off from the estimated value of eristing 
machines as is required (under stationary conditions) to 
repurchase the new machines and consequently to maintain all 
the machinery at a constant magnitude and compotition. On 
the other hand it is not a matter of indifference for the book 
value of the existing capital, for if we write off more at the 
bepnning of each machine’s “ life-time ” and less later, the total 
book value of all machines clearly becomes less than would 
be the case if we chose the reverse method. Here also the 
“ natural ” system is to be preferred. 

The book value of all the existing machinery becomes 
exactly such that the yearly interest in them, computed at the 
same rate as that actually yielded by the amortized or newly 
invested capital, corresponds to their total yield per annum. 
Tn perfect equilibrium this rate ought to be identical with the 
prevailing rate of interest. This principle is demonstrated by 
the author (on p. 151), but at bottom it is a mere truism, for the 
outstanding capital value of the machines which have been 

* e.g- an amortization Byatem for the t-Bcries could here have been chosen« 
■which -woold naturally h&vebeen impossible in the case of a golitaiy machine. 
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partly used up has iu fact just lieen computed by applying this 
very rate of interest. 

It might appear strange that the same physical capital 
can just as well be taken to have a greater as a smaller amount 
of labour resources invested in it. But it we' remember that 
“ static ” capital always has a dynamic pre-history, the parados 
is resolved. The more the owner reinvests, the less the capital 
that has to be supplied from outside before the collection of 
macdiines of different durations becomes complete, so that a 
perfectly stationary state has been reached. The smaller the 
portion of the present value of fised capital he can, if he wants, 
regard as invested wages — and in this sense as “capital” — 
the greater the part he may regard as interest which has been 
accumulated but not yet consumed. If the firm is sold, he 'will 
receive this interest probably in the form of profits over and 
above the book value of the stocks. (But iraturally we ought 
not to think that this form does in fact yield a rate of interest 
corresponding to the relation of the net gain per annum to the 
book-value of the capital. 'When, after a time, the owner buys 
new machines to replace those which have been worn out, and 
thus reinvests some of the successively uninvested capital, in 
equilibrium the reinvestments will only yield the current 
interest.) 

The author’s adherence to the idea of “ concrete ” capital, 
consisting of invested labour, leads him to hasty conclusions 
which I shall discuss later. In my opinion, he would have saved 
himself much unnecessary trouble if the tt-series and the whole 
discossion, however interesting in itself, of the different 
amortization systems had been completely omitted. Bor they 
have no special function to perform in the actual solution of the 
main problem. Their irrelevance is due to the fact that the 
annual costs of maintenance of real capital are always amortized 
and reinvested in their totality, whichever the amortization 
system adopted for particular capital-goods. This quantity is 
obviously proportional to the amount of labour invested per 
annum, and also determines the amount of free uninvested 
labour. 

We have now reached the stage where, with only a few 
simplifying assumptions, we can ascertain and describe 
numerically the connection between all the essential constituents • 
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of the economic phenomenon of duiahle capital, viz, the yearly 
product, wages, and interest for each given amount of capital 
. per head of the labouring population. The author considers in 
turn difEerent economic situations where capital receiving its 
maximum remuneration only suffices for an investment lasting 
one year, two years, or three years, or for an investment lasting 
for an intermediate period. (CJearly the different amortization 
systems, and consequently the book-value of fixed capital, will 
not play any decisive r61e if this method of approach is 
employed.) 

The author makes two basic assumptions about the forms 
of the productivity functions. The first is concerned with the 
i-series, i.e. the amount of labour which has to be invested in 
order to produce a capital-good of a given size and utility and 
make it last for one, two, or three years, and the second with 
the form of the productivity function, given the (most 
advantageous) co-operation of a certain amount of “ free ” 
labour with a certain amount of capital. Both these functions 
must be regarded as technically given. To the latter Akerman 
gives a definite mathematical form, but the former, later called 
f{n) is only empirically determined by the, successive differences 
in the i-series. 

If the relation between I wages and b the value of the 
unit-use of a machine is taken as given, it can be shown that 
a particular “ life-time ” for each newly-manufactured macliine 
produces the maximum interest on the capital so invested. The 
author solves this by no means elementary problem of 
maximization with elementary tools, and in a particularly 
ingenious and lucid manner (pp. 110-14). Erom a purely 
expository point of view this is one of the best passages in the 
book. He then introduces a situation in which a number of 
different machines co-exist, although they were all manufactured 
in different years. We thus obtain a static state in which there 
' is a “staggered” and constant production of machines and 
consumption-goods. Eor its actual renewal or “ maintenance ” 
this complete equipment of machinery demands the exact cost 
incurred in m a iring a single new machine. Thus to each labourer 
who is continuously occupied in manufacturing machines, there 
corresponds a defihiite amount of machines now being used (and 
, of course an equal amount of " machine-uses ” available per 
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diem or per annum). Similarly we can calculate the present 
discounted value of the outstanding uses of all the remaining 
machines, and consequently their present capital-value 
“Realwertkapital”. This we do simply hy applying the most 
advantageous life-time, which has already been provisionally 
determined, and the yield of every machine which has 
recently been manufactured. (Adopting a difierent amortization 
system the author also worhs out the results for two other 
concepts of capital. But I pass this section by.) Given the 
most profitable life-time for machines, the number of labourers 
employed in the production of machines and the value of the 
machine-capital are mutually determined. As soon as we 
hnow the former we also know the amount of free labour 
resources, for these two are together equal to the whole of the 
available supply of labour, or the annual labour resources of the 
society. 

Now the free labour resources are combined with the 
unit-uses of the machines available in each year. At this point 
the productivity function is assumed to be technically given. 
In perfect competition it must be homogeneous and linear, 
i.e. such that a uniform increase in all factors of production 
produces the same percentage increase in the product, in other 
words, such that, after a certain optimum size has been reached 
for the individual firms, production on either a large or a small 
scale is relatively just as profitable. This function gives the 
hypothetical size of the national dividend per annum, and by 
its partial derivation we obtain— also hypothetically — I the level 
of wages and 6 the value of the unit-use of the machine.^ 

Now in equilibrium these quantities, I and 6, must clearly 
coincide with their initial hypothetical values. In other words, 
we have to determine six or seven unknowns, i.e. the duration 
of the capital-good, the rate of interest, and the distribution of 
the existing labour force between machine-labourers and free 
labourers, in addition to the three qnantities already mentioned. 
In mathematical parlance, these six or seven unknowns are 

^ This is the only point at which Akerman makes nse o£ higher 
mathematiofr — ^following my ” Isectores ’* more or less closely. It should 
not, however, have given rise to some of the insuperable difBcnlties which 
crop up in the treatment of this part of the problem ; even in its elementary 
form it would have been better had he proceeded much as I did in my per* 
functory attempt to solve the problem in tbe passage dealt with. > 
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deterinmed by the same number of simultaneous equations 
which are transcendental to boot. The author solves this 
formidahle problem empirically and approximately by the 
construction of arithmetical tables of the same kind as those 
used by Bohm-Bawerk, though they are naturally more 
complicated and more awkward to handle. 

The book’s most brilliant and most significant contribution 
to economics is not only to have put this problem (which I have 
• merely outlined with Ihe greatest brevity) in all its detail, but 
also to have solved it empirically. It can he argued against 
the author’s use of figures that it is often hazardous to decide 
to what extent the results gained are of general validity or ate 
dependent on the actual selection of the arithmetical data. 

An increase in capital must bring about an extension of 
the life-time of a capital-good, so that capital grows not only 
in " breadth ” but also in “ height Otherwise the margnal 
productivity of labour would necessarily rise in comparison with 
that of the use of a machine. This consideration, as I shall show 
later, always makes it advantageous to increase the durability 
of the machine, and this is farther corroborated by the author’s 
tables, though the result is somewhat obscured by his assumption 
that the extension of the life-time of a machine occurs not 
continuously but in one-year stages. 

On the other hand, how far capital, when it grows, must 
also grow in breadth remains less clear. The author’s Table III 
(p. 144) shows that the amount of labour « = i, which is needed 
for the maintenance (renewal) of durable capital, increases 
continually, though not at a particularly violent rate, when 
capital itself, and with it the life-time of capital-goods, 
is increasing. We ask ourselves whether the solitary exception 
here is perhaps merely apparent and whether therefore we are 
even here dealing with a general rule. This appears to be the 
author’s view on p. 28, where he says that when there is an 
increase in capital “a greater amount of labour than before 
must each year be employed in investments which partake of 
the nature of the replacement of durable capital-goods, and 
thus a smaller amount than before co-operates with the existing 
capital-goods But this passage might only be a lapse, for 
an increase in capital need not have the results here indicated 
. by Akerman. We can, as I shall show later, construct 
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a productivity function proper and a function for extending 
tie life-time of durable capital-^ods (the author’s/(M) or i-seiies) 
snob that, given no changes in population, both the labour 
invested in machines and free labour remain constant when 
capital increases. In this case capital grows exclusively in 
height and not at all in breadth. With the appropriate 
assumptions it is possible to make the former diminish — though 
not of course — indefinitely— with a growth of capital. 

' But Table IV (p. 149) shows a continual rise in the value * 
of the annual prodsia when capital inoreasea and the rate of 
interest is still positive. Is this rule general ? Clearly it is not. 
For as long as the process of prolonging the life-time of the 
machine always resulte in relatively smaller costs of maintenance, 
it might appear to be in the interest of the capitalists to undertake 
such a prolongation, even if the value of the gross product is 
thereby diminished. If the capitalists combined, it would 
oertaiidy be possible for them to prolong the life-time of the 
capital-good to thm own advantage, even if it involved a fall 
in the annual product, and would therefore be anti-social in its 
natute.>- Can this also occur even in free competition ? No. 

Actually it was this point which more than anything else 
attracted my attention when reading the manuscript, and it is 
of such intrinsic interest that Akennan might well have discussed 
it in greater detail. In the manuscript version the author had 
in place of Table TV a table from which it apparently followed 
that the product per aimum does not continually grow with 
a rise in the amount of capital, but ultimately begins to fall, 
even before the rate of interest has fallen to zero. Akerman and 
I had a prolonged discussion on this point, and we finally arrived 
at the conclusion that this result depended on the fact that the 
productivity function, which after all was quite empirically 
chosen by him, did not satisfy the preconditions for free com- 
petition — ^in other words it was not homogeneous and linear. The 
author later reconstructed this table and thus opened the way to 
a consideration of the function P — h's/clr mentioned on p. 137, 
which is appUoable to free competition.® But it has the 

^ We Iiave a parallel case in investment in ** variable capital ”. OE. mv 
JJha Wert, etc., p. 104. 

® dearly, if the facters of produotion c and r are both increased in the 
came proportion, then, ^ce b is a consiant,^thB prodnot P is also increased 
in the same proportion. fP is the prodnot, c ia free labour, and r the machine- 
oapital with which it oo-operates. Ct Akennan, Sealhipilal, p. 41.] * 
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disadvantage of holding (in my opinion needlessly) only for 
a special case, so that the figures for the product increase \rithout 
intennittence. As I shall show later, this result should also bo 
perfectly general. 

Similarly, if we postulate the existence of free competition 
and disregard the effects of inventions, wages should rise in all 
oases with an increase in the amount of durable capital. But as 
Table IT clearly shows, they will rise less than proportionately 
• to the increase in capital. In otter words, althov^h the extension 
of the life-time of capital-goods cannot entirely frustrate a rise 
in wages, it is adopted in reaction to such a rise, which has 
already taken place. 

I must adopt a more sceptical attitude to the statement on 
p. 162 ff., even though it is made with certain qualifications. 
On “ variable capital ” I have observed in my own writings 
that von Thiinen’s thesis that the rate of interest is determined 
by the addition to the product due to the “ lost ” portion of 
capital does not hold for an increase in the whole of the social 
capital. It is only valid for a low rate of interest, since part of 
the increase in capital is absorbed by increased wages (and rent) 
so that only the residue of the mcrcase in capital is really eficctive 
as far as a rise in production is concerned. The author now says 
that von Thiinen’s thesis may hold even for social capital if only 
we take into account the increase in “ concrete ” capital, i.e. 
the amount of labour recently invested to the value of the 
previous increase in capital. This should probably prove to be 
right, if only we could always, so to speak, catch hold of this 
concrete capital. For example, the principle holds perfectly 
for Bohm-Bawerk’s schema {vide Appendix). But in the 
arithmetical demonstration here given, it only depends on the 
fact that capital-goods invariably last for a single year and 
■no more, so that capital grows exclusively in breadth, and thus 
proportionately to the amount of labour annually invested. 
Akerman further assumes that it takes a year to manufacture 
any capital-good. To obtain a picture of the process as a whole, 
we can imagine a supply of free labour always co-operating 
with another supply of labour, which has already been invested 
for exactly a year and is now “maturing”. The problem now 
becomes extremely simple, and the result is really only an 
.application of the principle that "interest is the difference 
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between the maiginal productivity of saved-up (acoumulated) 
labour and that of current (free) labour ”, but it ia actually 
much too simple to permit of drawing any conclusions for fixed 
capital lasting for several years. For the inter-relations are 
much more entangled here, and as we have said concrete capital 
(so-called) has no proper significance in this case. Akerman 
himself admits that his tables cannot provide any complete 
corroboration of this definition of interest. Characteristically 
enough, he does not seem to be certain which of the numerous 
capital concepts he has defined should be used as the basis of 
his caJcrdations, but he believes that better results will be 
obtained by adopting the rate of interest at a moment of time 
and by applying “ higher mathematics ” to the problem. As 
I was rather interested in the subject, I undertook a minor 
piece of research of this kind, which I append at the end of 
my review. It leads to a particularly interesting result, but the 
above definition is not corroborated. 

Bohm-Bawerk (and in fact Jevons also) describes interest 
as being determined by the relation of the last addition to the 
product to the extension of the period of investment, or to put 
it in another way— by “ the marginal productivity of waiting ”. 
Much to his disappointment the author has not succeeded in 
shewing that this definition, dosely related as it is to the one 
just discussed, ia compatible with the results of his tables ; 
this is because he is dealing with a constant investment 
period of a single year. This discrepancy depends on an omission 
on the author’s part — an omission to which, I believe, attention 
was already drawn at Akerman’s viva voce examination. 'TOth 
his formulation of the problem, he should have taken not the 
value of the annual product, but the (total) sum of wages paid 
out in the course of the year as the divisor. (If simple interest 
is applied, as in Akerman’s anal3rBiB, we ought generally to 
calculate the interest accruing on the original capital and not 
on the increasing products.) Once this factor is taken into 
account, his tables are brought into agreement with Bohm- 
Bawerk’s definition, though it does not follow that anytime 
is demonstrated for the general case. We are here confronted 
with the thorny question of the average investment-period. In 
this case it was due to the simple character of the problem that 
the author could — apart from the above omission — deal with, 
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this concept, the average investment period is here only another 
way of expressing the proportion between labour which is and 
labour which is not invested. But not so for “staggered” 
production. Eor instance, in the Bohm-Bawerkian scheme the 
average period of investment for capital in the process' of 
maturing at each moment of time is half the period of productdon, 
and this magnitude constantly appears and reappears in the 
formula. But it can easily be shown (laic Appendix) that the 
average period of investment for all capital is a third, of the 
period of production ; and I do not see how this magnitude 
and its successive modifications could possibly be put in a simple 
relationship ■with the variations in the net product. Perhaps 
I have misunderstood the author or else am merely mistaken — 
if so I earnestly hope that I shall be corrected. But it really 
does appear to me that Akerman has here been involved in an 
attempt to solve an insoluble problem. Clutching at any straw, 
he says that if the two quantities are compared in a certain 
position, they both become zero at the same time, which of course 
does not prove 'that they are generally identical. 

Actually the disagreement lies in the nature of the subject- 
matter, and we cannot blame Akerman save for pronouncing 
a judgment he could not satisfactorily substantiate. At the end 
of the book he also promises to analyse the dynamic aspects of 
the problem,* and he will probably succeed in illuminating these 
obscure and intricate points, of which I for my part am far from 
belie-ving myself the master. 

Our analysis is naturally valid for the construciion of 
machines. For firstly machines, the uses of which have not 
changed, ■will be constructed to last long enough to be economically 
remunerative, and secondly, if we are considering a change in 
the life-time of machines, those machines which only last as long 
as before ■wiD be given as many useful qualities as possible from 
all points of view. This property, whi(i Akerman deals with in 
his Introduction, he sums up in the name “ automatism ”. It is 
well known that machine fechnologists talk of an automatic 
power of 100 per cent and an automatic power of 60 per cent 
according as machines “ save ” more or less labour. The author 
deserves all praise for seeking to give greater scientific precision 

* [Tho second volume of Seallapital und Kapitalzins (Stockholm, 1934) 
V deals TPifch durable real oapitol in dynamio conditions.] 
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to an idea ■which is so vague in ordinary everyday speech. Tet 
. his treatment of the question does not seem to he as clear and 
definite as would have been desirable ; if it is at all possible to 
obtain perfect clarity in this sphere. He says (pp. 27-8) that 
“any durable capital-good, in the production of which some 
labour has been invested, has thus attained a degree of 
automatism such that it later requires a given amount of 
co-operating labour, neither more nor less, if the maximum 
amotmt of efficiency per co-operating labourer is to be obtained ”. 
Automatism, he continues, is to be regarded as high or low 
according as the machine in question requires “a smaller or 
greater amount of co-operating laboim in proportion to the 
labour originally invested, in order to reach this maximum return 
per unit of co-operating labour”. 

To say the least, this description is not very lucid. If the 
words italicised (by the author himself) mean the free labour 
resources co-operating with machines, as the context appears 
to require, -then ■fche statement is incorrect. Eor whom would 
it benefit that the product per unit of this labour and no other 
should be as large as possible ? But even if by “ co-operafdng 
labour ” we understand the whole supply of co-operating labour, 
both free and invested, Akerman’s thesis still remains incorrect, 
unless the rate of interest has fallen to practically nothing. 

In equiUbtium, 'the distribu'taon of the available supply of labour 
between free and invested labour must rather be such that the 
capitalists obtain 'the maximum interest compatible with the 
current rate of wages, and labourers, taken as a whole, -the 
highest wages compatible ■with the current rate of interest. But 
in 'these circumstances Automatism ’* becomes an integral part 
of the whole problem of production, from which it cannot be 
separated. Nor can it acquire an independent significance. 
On the other hand, there ou^t to be no serious difficulty in 
attempting a theoretical treatment of the question, in which we 
^ start with a sta'te of economic- inertia, all machines being of 
identically the same kind ■with reference to their potential uses. 

The book is not ■without its shortcomings and weaknesses, 
but as ffir as I can see they are fewer and less important than 
one might have expected in the treatment of so extraordinarily 
difficult and exhauaiang a problem. The normal reader cannot 
imagine the practical difficulties encountored in carrying out the ^ 
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calculations. The unreality of the arithmetical tables is striHng 
enough ; for example, one cannot help noticing that they record 
a precipitous decline in the rate of interest after a comparatively 
modest increase in capital. Again, according to Table IV, when 
a society’s capital increases there is an almost uninterrupted 
fall in the total capital gains — a circumstance which, in this 
respect, is very discouraging for capitalists. This result is largely 
due to Akerman’s actual choice of the terms of the f-series— 
the additional labour necessary for making a machine last longer. 
If they are to correspond to the facts of the real world, they 
should from the very beginning decline more rapidly than he 
makes them do. It was impossible for convenience of exposition 
to adopt this procedure, for in the author’s view the terms of 
the i-series should he chosen so as not to infringe the principle 
that in general the duration of some capital-goods cannot 
advantageously be extended beyond certain limits. It is, there- 
fore, not sufficient to make the terms of this series stop falling 
at some point or other, but, as the author rightly maintains 
against Eae (pp. 22 and 118) it is also necessary that thrii 
average size (per year of life-time) should cease to decline. If he 
had wanted to obtain figures more closely approximating to the 
real world he would, in the first place, have been compelled 
considerably to extend the e-series. In the second place, the 
tables would then have become too full, and it would have 
necessitated the use of higher powers for the rate of interest 
for a moment of time, and the calculations would have become 
extremely tedious and difficult.* Most of these obstacles might 
be overcome by the use of more powerful mathematical tools, 
but this must be left to the future. As they stand, most of the 
columns of figures in all cases fulfil their function of illuminating 
the most significant aspects of the phenomenon. 

In my opinion, the more purely critical sections of the book 
testify to Aierman’s erudition and soundness of judgment.* 

^ The series employed are all recurrent and can therefore be reduced to a 
few terms — a fact with which the author does not seem to be acquainted, except 
in the case of geometrical seriea. 

® I may mention en passant that the passages from my Uber TTeri and 
Leetvres quoted on p. 135 are harfly inconsistent. In the caxUer passage 
I am dealing wi& the antithesis between short- and long-term investmrat. 
Akerman does not make this point clear. I roaintained that arithmetical 
averages are still of some use in handling short-term investments. I ^d not 
say that this method was exact, for if that were so they would also be applicable 
to long-term investments. I must express my gratitude for an acknowledgment 
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I am conTinced tliat on lie ■whole the author has made a really 
significant contribution to the theory of capital, and it is -with 
great interest that 1 look forward to ■the continuation of his work. 
Only I should ad^vise him to remember in his new exposition that 
the contemporaiy reader, ewen of scientific works, seldom has 
unlimited time and patience at his disposal. 

of my own work whicli if anything is only too generous. He wishes to 
assooiate my treatment of the Wage-F^d with Bohm^Bawerk'a wdl-grounded 
WagB'Fimd theoiy. Actually my more rigoronsly mathematical analysis of 
Bohm'Bawerk's arithmetical exposition was mnch too derivatiTe to have any 
particular merit of its own. 
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{&) A Mathematical Analysis of Dr. Ikerman’s problem 

to the following pages, we shall attempt a mathematioal 
solution of the problem we have just been 
We start with the assumption that production is continuous 
and that capitalization takes place on the basis of the rate of 
interest for a moment of time. Since machines are in fact discrete 
and are not therefore capable of being divided into infinitesimal 
parts, our result will of course only have an approzhnate validity. 
But no more can he obtained by any other method of approach. 

Using an amount of labour a, a labourer (or group of 
labourers) produces a capital-good, e.g. an are, which is instantly 
taken into employment. If used normally the aze can remain 
in use for n years after which it is devoid of any value. We 
assume that the aze is so small (or that the group of labourers 
required so great) that the length of time requited for its production 
compared with its actual life-time need not he taken into account, 
Our calculations are thus simplified to a considerable eztent 
without, however, losing in force. Naturally it does not follow 
that o is a negligible quantity.* If, however, a labour-year (or 
else the work of a whole group of labourers for a year) is taken 
as the unit for the services of labour, o becomes quite small 

and its reciprocal ^ qmte large. 

The ezchange-value of an aze to the man who buys or 
employs it natu^y depends on its utility for his purposes. 
We make the additional assumption that this value is known, 
and that it is estimated to be 6 (shillings) per annum ; b is there- 
fore the sum of the imdiscounted value of all its uses for one year. 
Let us assume that the aze is applied uniformly throughout the 
year (or years). If /It is a fraction of time, fien the value of 
the aze’s uses for this time is clearly J./Jt. If we relate the 

^ Eor example, in modem hoase-boilding all the different parte and 
aeceeaories of the bonse are manufactured at the aame time as the foundations 
are laid, so that the whole house, even though actually requiring an amoieni of 
labour corresponding to ten labour-years, is in fact completed in the conise of 
a few months, perhaps only a few weeks, i.e, in a negligibly small period of time 
as compared with the house’s own probable duration. 

274 
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axe’s employment through t years to the present moment and 
let r be the rate of interest, we obtain its present value by 
dividing bAt by the binomial expression (1 + r) raised to the 
power {. Thus — 


b.At 
(l + ry 


( 1 ) 


Let 1 + r = eP where e = 2*718 . . . is the base of the natural 
system of logarithms and p is thus the “natural” logarithm 
of 1 -f r, i.e. the ordinary logarithm divided by *434 ... It can 
also be expressed in terms of r by means of the logarithmic 

series, p = loge(l+T)=r—- -1- .. . which is convergent for 

2 3 

r £ 1. p is the instantaneous rate of interest for a moment of 
time, or what is called in German “ Verzinsungsenergie ”. p and 
r more or less coincide with sufficiently small values for r; 
otherwise p is always less, if only insignificantly, than r (if r is 
6 per cent, p = 4*88 per cent, and if p is exactly 6 per cent 
r is 5 • 13 per cent, and so on). In each case they stand in a definite 
arithmetical relationship to each other, and it is not very 
incorrect to assume them to be wholly substitutable for 
each other. 

Substituting in this manner, we obtain for the value of 
each of the axe’s uses discounted to the present — 


b.g-ftAt ( 2 ) 

Since t is to be taken here as continuously variable, we obtain 
the present value of all the axe’s uses and therefore its own 
present value by the summation (integration) of the above 
expression between 0 and n, two points in time 


bje-P>dt = 


(3) 


(Gonesponding to the normal caloulationB for anmiity-loanB). 
If Ty and consequently p also, were so small that in e^andmg 
the series for the esponential function — 
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we need only include the first two terms, the above expression 
is reduced to 6 .tc ; in other words, the present value of .the 
axe is equal to the (undisoovmted) value of all its uses'. If we 

include the first three terms, we get ^ i.e. the total 

use-value discounted by simple interest on it for half its period 
of use. 

In equilibrium, the value of the axe coincides with its costs 
of production. Let I be wages per head per annum. Then— 






This equation holds for a, b, I, p (ox r), and », as they 
are determined in an equilibrium situation. If equilibrium 
is not yet reached, equation (4) describes the following conditions 
instead. Let ub assume that not only is 6 (the value of the 
axe’s use for a year) given, but also p and r, t being taken as 
the usual rate of interest current at the time. Now if n and a, the 
life-time of the axe and the amount of labour needed for its 
production respectively, were also to be technically given (as we 
often take them to be), the R.H.S. of the equation would represent 
the sales-value of an axe (i the wages per annum multiplied by 
o the unit of labour) which is received by the axe^manufaoturers. 
Now although the magnitude of neither n nor a is given, they 
are technicaUy r^ted to each other. By investing more labour 
on an axe we can increase its durability, all other properties 
remaining constant ; n is thus a function of a and a of n, i.e. 
of the period for which it is sought to make the axe last while 
it is being manufactured. Clearly, both increase together, but 
n must increase more than proportionately to o, otherwise, 
however low the rate of interest, labour could not be employed 
in producing axes of longer duration, but it would be employed 
in producing many leas durable axes instead. We assume 
therefore that a varies as a fractional power of n, i.e. 


a — leny 


( 5 ) 


where S; is a constant and v a proper fraction. If, for example, 
V = o would grow proportionately to the numbers 1, 2, 3, 


> If the yearly eerriees of a whole group of lahonre^eay of tra men 
is taken as the unit, the amount a in terms of this unit falls m proportion os ( 
(in tennB of shillings} increases. 
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4, etc., whilst » grows as the mimhers 1, 4, % 16, etc. In other 
words, m increases geometrically in relation to a. Of course 
the form of this function is too special to reflect the actual 
relation between a and n when both are undergoing large changes, 
but with smaller variations which, as a rule, are the only ones 
likely to occur in practice, it may be as good an approximation 
formula as any other.’- If we assume, for example, that it held 
for axes lasting for 16 to 36 years, and that v = then the 
constant h represents a quarler of the amount of labour required 
to give the axe in question a life-time of 16 years ; or else, 
and it here comes to much the same thing, a fifth of the labour 
needed to produce an axe which is intended to last 25 years, etc. 

At this stage, we could, of course, eliminate a from equations 
(4) and (6), and then I and b would he the only unknowns 
outstanding. But we prefer to retain both equations in their 
present form. 

For the labourer, or group of labourers, if they themselves 
are the entrepreneurs, the most advantageous value of n is 
that which makes the selling price of the axe a maximum 
in relation to the amount of labour invested, i.e. makes I attain 
its maxiTnuTn .s Since a variable magnitude at its maxima (or 
minima) behaves like a constant, we have to difierentiate equation 
(4) as though 2 were a constant, which gives 

= Uo.’ (6) 

We have again obviously obtained on -the L.H.S. an egression 
of the form of equation (2), n and An taking the place of t and 
At. The obvious implication is that at its maximum bAn, the 
last addition to the value of the axe, when discounted to its 
present value exactly corresponds to lAa, the last increment 
to the cost of its manufacture. 

We get by logarithmic difierentiation of (5) 


Aa An 

— =v — . 
a n 


( 7 ) 


^ On the other hand, there is no expression to correspond with Akennan’s 
t'Senes, which would describe the oondi^on ^et the doraoility of some capital- 
goods cannot successfully he increased b^ond a certain point. 

‘ We might also assume that they do not sell their axes but hire them ont. 
Here they must tbemselv-es borrow at the rate of interest r or (p) for maintaining 
them — the theoretical result is the same in both cases. 

^ That the remaining condition for the maximization of f, as of p in the 
next case, is here always fulfilled will be shown later. 
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Substituting in (6) 

be-p»^ = la ■ (8j 

and combining witb (4), we obtain finaDy 

^=1 + 7 ( 9 ) 

This lesnlt is rather peculiar. The product pn is here the 
root of an equation, in which v is the only variable. In other 
words once the particular function we have used for extension 
of life-time is taken as given, it follows that the product 
of the rate of interest (with continuously compound interest) 
and the optimal lifetime of the axe is a constant, independently 
of the size of b, as soon as we regard v as a technical datum. 
Even with the choice of a less simple function, the connection 
between n and p remains independent of b, provided a is a function 
of n. (9) is of coinse a transcendental equation, but we can 
easily obtain an approximate result for the larger of the real 
roots.* (The other = 0 for every value of v.) K, for example, 
V = J, pn is roughly 1-37, so that if p is -05 (and the ordinary 
rate of interest therefore a little over 5 per cent) the axe’s 
optimum life-time is always circa 25 years, however much the 
value of its uses, calculated per annum, may vary. We shall 
indicate this root by ^(p) wi& the proviso that it is a constant 
as soon as v is taken as a technical datum. The following 
analysis depends to a great extent on this result. 

We have hitherto regarded the rate of interest (r or p) as 
given. Now if we consider capitalists as entrepreneurs, I must 
be taken as given instead. Those capitalists, who at a pven 
wage manufacture axes to be later applied, are confronted 
with the problem of making the axes last so long that the eajatal 
invested in their manufacture receives the maximum rate of 
interest. Erom a mathematical point of view, this problem 
leads us to exactly the same formula as the first, for when 
p reaches its Tna.Tn~Trmm , it behaves as a constant, and we have 
therefore to differentiate equation (4) as though I and p were 
constants. We obtain precisely the same equation as before, 
and also equation (9) in a similar manner. 

1 This can be solved by expanding accozdlog to Lagrange’s theorem, taking 
• out the root pn = 0. 
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epn^i + f? ■ (9) 

But it is no longer p but 2 wHoh is the datum. To find n we 
substitute in (8) the value discovered from (9) for pn = ^(v) (e.g. 
1'27 if V = J), and eliminate o by means of (5). Thus 

n^-” — \kveM, ( 10 ) > 

o 

or what comes to the same thing, as if>(v) is the root of (9). 

n^~’' = ^ + ^(v)] (10 bis) 

H V = ^ and (fi{v) = 1-27, we get 

V^=h-m 

0 

We are here restating the principle with which we were acquainted 
before, that an increase in wages produces a tendency to increase 
the durability of a capital-good, in this case in geometric 
proportion to the rise in wages.^ This tendency corresponds 
to the extension of the period of production in the case of 
“ variable real capital ” (circulating capital). 

Before going any further, we should like to mention an 
interesting fact with reference to the average investment-period 
of capital tied up in a particular capital-good. Under normal 
circumstances, the annual yield of a fixed capital-good will 
afterwards repay as well as yield interest on the costs incurred 
in making it. As we have maintained in our review of Akerman, 
the question of the order in which either the former or latter 
occurs is of merely formal interest. But we should be able to 
represent the average investment-period of this capital as 
a period such that if all the uses of the capital-good were finally 
turned out at the same time, they would yield the same interest 
on the capital as the owner actually obtains. Let this period 
be m. Since in our example the total value of all the uses is 
clearly b.n, with equation (4) wo get 

1 ^pn 

bne~pfn — g 1 — _ fil n 

P 

^ We Bball later tiy to show that this result is peifeotly general^ quite 
apart iiom the fnnotion for extension of lifetime. 
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if a is here increased, and therefore according to (S) too 
m must also be increased.* Now since m is at its optimal 
value apd we can regard I and p as constants (for one is 
assumed to he an actual constant and the other has attained its 
maximum), we obtain by logarithnuo differentiation of (11) the 
equation — 

■^n Aa 

describing the relations between the simultaneous increases in 
«, m, and a. This result is not difScult to interpret. Since a is 

the amount of labour required to produce one axe, - is the- 

a 

number of axes produced by one unit of labour “ and - the 

a 

1 hti 

number of (potential) yearly uses of - axes. Therefore — is 

O’ Q> 

the value of all their uses. If for the moment we call this 
expression P, and retain our assumption that 6 is a constant 
we obtain by logarithmic differentiation — 

AP An Aa 
or 


^ It esn easily bo sbown that if m, the arcrago inrestment-period, is 
rccIkOned on this principle (i.e. of the annuity'loan), it is rather less than half 

the ** amortiwition period ” But the lower the rate of interest, tho more 
closely does it approidmato to Since p the mto of interest varies inversely 

with n in our examples m must necessarily increase at tho same time as tt, 
perhaps even in a somewhat greater proportion. (We have hero another example 
of tho fact that compound interest is superior to simplo for purposes of computa- 
tion; foruidththeordinary nnnuity-Joan calculated in thesame way, theaverage 
amortization period sometimes falls short of half the loan-period and some- 
times exceeds it, according to its length and tho height of the rate ol interest. 
If, for example, a man has to effect an outloy of £50 at the end of eveiy 
year for the next twenty years, the best thing for him to do would be to pay tho 
whole lot at once after ten years, if the rate of interest is above 6 per cent, but 
not otherwise.) 

* Since a is small, ^ is largo. But to malce matters more intelligifale wo 

can imagine the number of axe-makers to he so loige that oven this number of 
axes can be produced almost simultaneously, so that taken together they can 
be regorded os a single capital-good. 
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p= 4m. ' (13) 

“ 


We might have derived this restdt directly from (11) ; it holds, 
therefore, even if b is not taken as constant, but is allowed to 
vary in some proportion or other to the lifetime of the axe, as 
soon as p or I attains its maximum. Thus in dealing with fixed 
capital we obtain a counterpart to the Jevonian principle that 
interest is " the rate of increase of the produce divided by the 
whole' produce ”, or is the “ marginal productivity of waiting ”, 
i.e. with reference to average waiting reckoned according to the 
above principle. At this point we must note that the amount 
of labour invested is taken as fixed (= 1 unit of labour) so that 
the average period of waiting becomes capital’s only variable 
dimension. It is also worthy of notice that the principle holds 
for the whoh duration of the capital-good, and not merely for 
the period for which the stock of machines of difierent ages 
(=the existing fixed capital) stiU has to last. On the other 
hand, it is fairly clear that our principle is completely independent 
of the assumption we made about the form of the function for 
extension of lifetime. 

IVe turn now to consider the stock of fixed capital. If 
the labourer (or group of labourers) continues to produce axes. 


1 11 

he (or it) will produce - axes in one year and - axes in n years.’- 


■Within this period the number of axes in use will obviously 
continually increase, but once we get beyond n, it ceases to do 
so, since the oldest axes are discarded pari passu with the 
manufacture of new ones. Thus we have got here ajkced capital 
consisting of axes, which is “ staggered ” in structure and which 


includes - axes of various ages, and as a matter of course the 


number of uses avaiUible is the same at any moment. The -total 
(undiscounted) value of all the uses available in one year is 


^ The espreasion ~ has thus a double significance ; it is the amount of 

potential uses of the number of axes produced bj one unit of labour in the 
first pIaco» and the total number produced by a labourer in n yeara in the 
second. Because of its second implication it is described in the text as the 
total number of uses available at one and the same time. 
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b.n. 


theiefore Again, the total value of all the potential uses 

which the fixed capital, consisting of axes and existin'' at each 
moment, represents, is clearly 

,n « .n® 

■ a 2 2o 

For the time elapsing during the manufacture of an axe 
is assumed to be so short that the age of the axe grows 
oontumonsly from 0 to « years. This proceeds on the assump- 
tion that only a single labourer or group of labourers is employed 

M 

m producing axes. If, however, M labourers or — groups 

of labourers with ten men in each group axe occupied in 
manufacturing axes, all our quantities will naturally have to 
be multiplied hy M ; from now on we take the anmial services 
of one labourer as the unit of labour. 

Now in order to find the value of the capital itseM we employ 
in our calculations that rate of interest which is attained when 
the best possible line of action is adopted in the use of each 
individual axe for the whole of its life-time. Once equilibrium 
is finally reached this rate must coincide with the current rate. 
According to (3) the value of a new axe with n years to live is 

jPlSit Therefore the residual value of an axe already 


used for t years must be 


6(1 -e-fa-Or) 


(14) 


Since At is an infinitesimal period of time we regard the axes 
between the ages t -f as having the same value. Now since 

one labourer produces i axes per unit of time (one year) and 

M 

M labourers therefore produce — axes ; the number of axes in the 

moment At produced t years ago is and their totel out- 
standing value is according to (14) 
h j 

M At. 

a p 
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Sunmiing all tKese values, we obtain the value of all the fixed 
capital bj integrating between t s 0 and t = n. Thus , 

a pj ' ' a p* 

0 , 

This eqi^tion corresponds to the sums of the recurrent series 
in Akennan’s analysis, which he does not however summate. 
It can checked, for if pn is so small that we need 
only coi^ider the first three terms in the exponential series 

g-pn _ 1 _ ^ -I- etc., our equation is then 

1.2 1 . 2.0 

& 

reduced to corresponding to the undisoounted value of 

all the potential uses of the axes, as we have already seen. 
Even if the fourth term is included, we obtain the same expression 

multiplied by the binomial i.e. the value of all the 

potential uses minu s the simple Interest on them for a ihiri of 
the whole lifetime of each axe — a new but naturally incomplete 

approximation. The quantity ^ is the distance of the centre 
3 

of gravity from the hase of a triangle, the h^ht of which is n and 
the base the number of axes in existence. If the potential uses 
of the whole exislmg stock of axes axe discounted back to the 
present, the average period of discounting should in fact be 
n 

- (cf. review, p. 270), if we use simple interest.' 

Q 


1 If a capital-good laats altogether N vfuks, and if the eame nnmber of 
capital-goods are all of varions ages, the number of remaining TreekB' uses of 
a good already in esistence for T we^ is dearly N^T, and its average period 
N'^T 

of discounting, using ample interest, is — g — weeks. We obtain the average 
period of discounting for the whole stock from the formula 


h T)* 


S 

r-0 
S (N-T) 

T— 0 


i (jya __i)» + ...+94.4 + i) 21? + 1 
+ l + Jr— 2+ ...+3 + 2 + 1“ 6 


or since N is here a large number, ^ weeks approsdmately. And in the same 


way, still uring simple interest, we get the average period oj investment for a 
*' staggered variable real oa|dtal (GL the relevant passages in my review.) 
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We can easOy prove that at any moment the net value of 
the uses of the whole of the axe-capital, i.e. the gross value 
minus the cost of renewal of capital, is the interest on the total 
value of the capital at the same moment. For it follows from what 

we have just said that the former is which, using 

(4); becomes 

M~^ M = pKM. ^ (16) 

(16) is of course bound up with the feet that the residual 
capital-value of the axes already in use is predsely estimated 
according to this rate of interest, and may therefore be called 
a truism. 


We have not yet made any use of our assumption about the 
nature of the function of “ extension of lifetime ”, i.e. equation 
(5). Once (6) is taken into account, K, the amount of capital, 
becomes a much simpler expression, for in this case is a con- 
stant = ^(v), and so the numerator of our feiotion also becomes 
a constant. Further, p and a can be simply expressed in terms 
of n, so that we can express K in terms of M, b, and n. Since 
according to (10) n is proportional to some pomi of the ratio 


-, we can express K in terms of I and b only, but always with 


the' proviso that it is also a multiple of M and includes a constant 
factor, which is solely dependent on the value of v, which is 
■ ' technically given. The significance of this consideration will 
’ become apparent later. 

In actual fact neither I nor b is given, but the value of 
both is ultimately determined by the co-operation of free labour 
with real capital in the production of commodities. For we 
.assume that under free competition wages I are the same for all 
• labour, whether it is free labour or “ replacement labour ” 
(Akerman), which is annually invested in machines. To obtain 
this economic nexus and the data necessary for solving the 
‘ whole problem, we must now make the further assumption 
that all the capital of the community consists exclusively of 
only one kind of capital-good, in this case axes, and that only 
one kind of product is produced. Since we have previously only 
"been occupied with capitalistic production in its simplest form 
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we are doubtless justified in making an assumption whiok is 
rather fantastic if taken by itself. 

Let s free labourers co-operate with y units of capital (axes) 
in a given form. Row with the optimal employment of resouroes, 
the product, or the value of the product, will clearly be a function 
of both X and y. We can decide a priori that this function 
must be homogeneous and linear, i.e. such that a uniform 
increase in x and y produces exactly the same percentage increase 
in the product. For if two labourers, each having his own axe, 
could together produce more than twice as much as one labourer 
with one axe, or if the product of three labourers and three axes 
was proportionately even more, and so on, then we should 
obviously have to let the labourers co-operate in groups in such 
a way that the maximum efficiency was reached. But once this 
maximum has been attained, a ft^her increase in labourers and 
axes, i.e. an increase in the nu)ii6er of such groups, would only 
produce a proportionate increase in the product. On the whole 
we can therefore assume that with a constant “ stock ” of axes 
per labourer, the product grows in proportion to the number 
of labourers, but with an increasing or diminishing stock of 
axes, labour remaining constant, the product certainly increases 
or diminishes in some degree, although less than proportionately 
to the change in the number of axes. In other words our 
productivity function, which we represent by F{x, y), must take 
the form, 

where 0 ia a function of a single Tariable, i.e, of the ratio 

X 

It increases or diminishes simnltaneon5l7 with its variahle, 
but to a lesser extent. For if it increased in the same proportion, 

the whole expression could be reduced to cas- — cy, where c is 

a constant ; in other words, we should arrive at the ludicrous 
result that the product was solely dependent on the number 
of axes and not at all on the number of workers. We should 
get a still more ludicrous result if the hmcMon 0 increased 
more than proportionately to its variable. 

Since we are chiefly concerned with ei^ressii^ this lelarion " 



286 LECTDBES, ON POLITICAL ECONOMY 

in as convenient a form as possible for our calculations, we 
may simply let the (5-function vary as a root of ita variable 
i.e. we may put ’ 


where a and /3 are both positive fractions and their sum = 1. 
P, the value of the product computed for a moment of time,^ 
thus becomes 

P = F(x, y) = cxf>yP. ■ (17) 

If this equation is partially differentiated with respect to x and 
y, we obtain 

-=.cax^-ly^=a- 

and 

~=cpaPy9-^=^ ' 

Sy ^ ^ ‘^y 


Let ns postulate a stationary state in which there is perfect 
competition between employers and labourers. Once equilibrium 
has been reached, the &et partial derivative must necessarily 
equal or I the wages per head per annum, and the second b, 
or the payment received for the yearly use of an axe. Thus 


P P 

1 = 0 — and b — B—, 

X ^y 

from which, among other things, it follows 


(18) 


xl + yh = + P)P = P, since o -}- ;8 = I. 


In other words payments, so determined, made to the labourers 
and the owners of the axes, will together absorb the total value 
, of the product ; which is as it should be. Sumlaily, assuming 
a continuous productivity function, we obtain the simple ratio 
of b to 2 — 


1 = ^ (19) 

I ay 

Let A be tbe total number of labourers or the supply of 
labour annually available. If ilf is the number of labourers 


a Wo might olao have calcuJated it for on infimteaimal period of Um, , 
i.e. multiplied both sides of the equation by M. But once production is taken ' 
as stationaiy, thin procedure ■would make no difference ■whatsoever. 
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always emplojred in the manufaeture of axes in order to renew 
or maintain the fixed capital consisting of axes, then the amonnt 
of free labonr is plainly A— M. It follows that the nnmher 

of axes in nse at the same time is — 'and' that in eqnihbrium 

a 

just this proportion between free labourers and axes employed 
must obtain in each firm, as the result of reciprocal supply and 
demand ; otherwise some of the labomters or axes would be 

.. unemployed. We can therefore substitute A ~M and for 

^ X and y in our previous formulie, and replace P by w, the value 
of the whole social product. Thus we obtain 




(17 his) 

and ' • 

A — M n 

(18 bis) 

and 

b PA-Ma 

1 a M n 

(19 bis) 


By making a simple change in equation (8) and then combining 
it with (9), it follows that if lie most profitable lifetime is 
attained for every axe, then 


n 

= {v + 4(y))~ 

n 

where ^(v) is the root of (9). 

We finally obtain — 

This result is calculated to create some astonishment. ' 'All the 
. magnitudes on the E.E.S. are constants irrespective of the 
•amount of social capital. These constants reflect the assumptions 


(8 6is) 

( 20 ) 
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we made (1) for tte teohnioal conditions nnder wMot om 
capital-goods are manufactured, and (2) for their co-operation 
with free labour in the production of consumption-goods. Om 
assumptions have thus shown that, however much the amount 
of capital itself ohahges, the distribution of the ejdsting supply 
of labour between free labour (^-operating with capital-goods 
and labour employed in the maintenance or renewal of capital 
itself^ remains vnchanged. And yet only within limits, since 
the form of our function is too special to be valid beyond a certain 
field of variation, even if it contains one arbitrary constant.® 
Within these limits, however, capital, when it does grow, grows 
exclusively in height and not at all in breadth. WB.— When 
capital first increases and there is a consequent disturbance 
of equilibrium, capital will also — or rather exclusively— grow 
in breadth, since in the beginning the additional number of 
new capital-goods will be of the same type as those already 
in use. If, on the other hand, the amount of- labour invested 
per moment of time is temporarily increased and the amount 
of free labour diminished, there will be a rise in wages and a fall 
in the value of the use of capital (axes), more or less in this 
sequence. Further, according to (10), the new capital-goods 
now produced will be manufactured to last longer, as this method 
of investment has become most profitable. But when equilibrium 
is reached once more the amounts of free labour and of labour 
engaged in replacing capital resume their former proportion 
(at the same time the labourers lose part of, but not all, their 
recent, increase in wages and the capital-goods regain part of, 
but not all, the value they have just lost). Employing this 
interesting result, we might regard the productivity function 
and the function for “extension of lifetime”, which have 
been selected, i.e. 

a =f(n) = Icn" 

and P = F{x, y) = ca:“yP (o -f ^ = 1), 


as typically norwwzl functions from which, taking them as the 
simplest elements in the problem, we must start in the analysis 
of the more complicated phenomena of the real world. 


» In a Btationaiy state these quantities will themselves bo eonstant. 
s The two coefficients h and c refer only to the value of amts, and tber 
eavo no room for varying eonditions in other reepeots. 


tberelore 
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■With these constants, the values of M. and A plainly become 

M = ^ s and Jl - M o (20 his).. 

a(v + ^(v)) + P - a(i' + ^(v)) + P 

Let V = J : then ^(v) = 1-27. Further, let a = jS = Then 

M = — — , A — M = --—A. 

. 2-77 2-77 


Rather more than a third of the existing supply of labour should 
therefore be engaged in manufacturing axes, and the remainder 
— about two-thirds — ^in the appUoaiicn of the existing stock of 
axes for the delivery of saw-logs. This result we achieve without 
taking .the amount of axe-capital into account, for, with a small 
supply of capital in the form of axes, as long as our assumptions 
hold, they must necessarily be manufactured so as to last for 
a correspondingly short period, and will therefore need renewal 
all the more often. 

M being determined, the whole problem can be solved 
without any further difficulty. The remaining unknowns are 
(1) the amoimt of capital expressed in terms of the product 
or of money (for the price of the product is taken as fixed on 
the great staple markets), (2) the product per annum in terms of 
the same unit, (3) the duration or lifetime of the capital-goods 
(axes), (4) wages per aimum, (5) the value of the yearly uses of 
an axe, and (6) the rate of interest prevaOing in equilibrium 
and current throughout the economy. It does not matter which 
of these is taken as the independent variable, for in any case 
all the other quantities vary as certain powers of this parameter, 
each being multiplied by its own constant co-efficient. If we 
choose n as our independent variable, i.e. if we imagine an 
equihbrium situation where the total period for ^which the 
capital-good lasts is n years, and let Cj, Cj, etc., be the constant 
coefficients, we obtain 

K = Cjn! + Wi-ri, „ = 

I = b = 

and, as before, 

p — ^(v)n~l. 

* follows from this second assemption that capital and labour arc equally 
important in production, so that a percentage increase in one factor has the 
some effect aa an equal increase in the other, which of course is only conceivable 
in a special situation. 
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It follows immediately that the exponentials are >solely 
dependent on v .and /3(= 1 — o). The coefficients depend on 
k and c, the .meaning of wHch is well imderstood. In addition, 
Oi and C 2 , the first two coefficients, contain A as a. factor ; for 
by dividmg-by A- we had obtained the capital and product per 
head (of labourers) of the .population. 

. Thus with the . simplifying assumptions we selected the 
problem is now solved. But we must of course be very careful 
in drawir^ general conclusions from the results obtained if only 
because of the above reservation (and quite apart from the fact' 
that they are no longer applicable as soon as our quanfiiies 
move in a negative direction, for what is not valid in a special 
case is still less so m the general). But a few observations may . 
still be permissible. 

As V is <1, the capital E clearly increases simultaneously 
with n, and conversely n with E. For the reason mentioned in 
our review, this interrelation must be general. Similarly, tt grows 
when n (and E) increase, but much less than the latter, since 
the index is smaller by one whole unit.^' The conclusion that 
an increase in fixed capital also produces an increase in the 
annual product should also be perfectly general, independently 
of our' particular assiunption, as we shall immediately attempt 
to show. 

Similarly, I increases when n and E morease, but 6 diminishes 
when n and E increase. This conclusion ought also to be general 
in its validity, as we shall soon show. 

Since the expressions for «• and I have the same index, the 

ratio — remains a constant, in other words, with increasing 

i 

capital, wages remain an unvarying part of the iuoreasing product, 
which is a necessary consequence of our assumptions. Given 
our particular productivity function, the sum of the wages of 
free labour in each firm and throu^out industry constitutes 
' an unvarying portion of the product, which follows from (18) and 
(18 bis.) And besides since, according to our function for the 
“ extension of lifetime ”, A — M, the total number of free 
workers remains constant, eveiy free labourer ■ (and therefore 

1 If V = J and ;8 = i, £ becomes proportional to but it only 

to Vn. . ^ 
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all labourers) receives a constant part of the national dividend 
■when capital increases (though of course labour noai invested 
is paid in consumption-goods wHoh are ready mow, and not in 
the consumption-goods which they themselves help to make). 
Naturally, this conclusion cannot be general.- 

If the proportionate share of the labourers' in the total 
national dividend is constant, then -the capitalists’’ share is 
also constant. But, as we have maintained, this result holds 
for the interest on ah the capital at the moment of time in 
question, if the rate of interest is p. 

* JSAt 

Hence p — r- must be a constant. This result is correct, 
K. C 

for /)— ’= since the powers of n cancel out. 

It Oj 

It may be added that the number of capital-goods (axes) 
in use at the same time, which on the above analysis is 

a k 

necessarily increases with n and also with K, although in a smaller 
proportion than either, since I -f jS(l— v) =■ 1 — o(l — v) -(- 1,— v 
>■1 — V. This result u general and holds as we shall soon 
show, even in the exceptional case when M Uminishes wiili an 
increase in E. 

Let us turn to the transition from one equilibrium 'to another. 
It is now possible- to disoo-ver to what extent the closely-related 
proposition originally ad'vanced by von Thiinen that ■the rate 
of interest corresponds to the “ marginal productivity ” of 
capital is corroborated by our formnlee in the modified form put 
forward by german. By logarithmic difierentiation we obtain 
directly 

, J 77 „„ .^n 




and — =^(1 -v)— . 

7T W 


Therefore 


/Itt 

Ik'' 


P(1 — v) w 


We cau easily egress the value of the ratio *= without needing 

to bother about the rather complicated ' constants Ci. and G^. 
Since the share of capitel'in the product is equal to the interest 
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on all the capital == pK (cancelling 4t out), it must oleariy 
be IT ~A2, or, if we take (18 bis) and (20 bis) into account, it is 
J(y + i(v) - 1 ) 

V + <j>(v) 

Thus we obtain 

, IT w -|- ^(v) 

'k"' ^(y + ,j,{v)-l)^’ 

ajid 

An 1 — V V ^{v) 

AK ~ il-^(l-,.) v + 

Our ratio is therefore proportionate, but not equal, to p. If 
— h — 1'27, and = a~^, it becomes •92/> approxi- 
mately, i.e. ratlier less than p. This discrepancy is only to be 
expected, when the. increase in capital is partly absorbed by the 
resulting increase in wages and only part of it is effective in 
raising production. But since this explanation does not hold 
here, we may infer that the principle is not general. If /8 is 
quite small, i.e. if the capital-goods have only a minor significance 
for production as compared with free labour, then as long as 
vi=!^, the first fraction approaches 1 — v = ^ as closely as 

1-77 


possible, whilst the other is always 


■77’ 


i.e. > 2. Strangely 


enough, this ratio is thus greater than p. 

these oircumstanoes, it is already .obvious a priori that 
von Thitnen’s thesis is no longer verified, even in the form in 
which Akeiinan proposes to recast it. In his analysis on p. 162, 
, ' ' Al 

Akerman' starts by replacing the divisor AK by AK — K-j-i 

and thus subtracts that part of the increase in capital absorbed 
by the rise of wages. This method of approach is perfectly 
justifiable (cf. my review) for B6hm-Bawerk’s thesis, as we can 
see from a simple inspection of the formulee on p. 113 of my 
TJberWert, eto.^ But in this particular case,it does not hold good. 

^ If rJK is replaced by in the equation at the bottom of the 

page, p. 113, op. cit., 

Ap'dt 2p'dl ^ 2p' 

, ' dK ~idr+Tdt~ l-tY’ 

pp* disappears from the denominator in the fraction on the exfeeme nght, 
■ which is lednced to ^ = a (the rate of interest). 
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We obtain mthout any difficulty 

.N-4' = ir(f-f)=4™ . 

and if Jtt is divided by tbia expression, tbe'nerr ratio can be 
written as ‘ 


riilt . Ans It 




(1 — v)[v + ^{v)) 
V + <l>{v) — 1 


(23) 


The new ratio difiers from the old only in this respect, that the 
factor in the denominator depending on jS drops out. Since this 

is always > 1 as also in this case, the new ratio is always 


greater than the old one, but it is not therefore equal to p. 
On the contrary, we should be in a position to show that it must 
always be greater than p, except in both the limiting oases, 
where either v is very small and np — ^(v) is therefore very 
large, or where v approaches unity and <j>{v) tends to zero. In 
hath these cases the R.H.S. of the equation is reduced to the 
value of p ; this is self-evident for the first case and can easily 
be proved for the second by the method of limits.^ I cannot 
enter now on the explanation of this very puzzling formula ; 
presumably it belongs to the sphere of “ dynamic ” theory, 
where we cannot confine ourselves to the comparison of two 
difiereut equilibria, but must also study the transition from 
one to the other. 


Finally, I shall tackle the question which really constitutes 
the starting point for the whole of this fragmentary essay. It is 
the validity of the principle that an increase in capital (meosiireii 
in units of product, or the value of the product remaining 
unaltered) must, as a general rule, always produce an increase 

^ liet V ss 1 « -whne e is a small podtive iraotion. The value o£ 

then approximates to and the value of the denominator thus becomes -}- e. 
The denominator cannot change sigm bettreen the limits v = 0 and = 1 
since it would be at a minimum between these points, which can easily be 
proved to be impossible. Therefore it always remains positive. We can now also 
prove that this quantity v4>*^(v) — 1 always has a sign opposite both to the 
second dmivative of I with respect to n, p remaining constant, and to the 
second derivative of p, I remaining constant, when their first derivative 
becomes = 0 ; whence the values of I and p respectively, obtuned above, 
always describe a real maximum. This ne^ not hold in the general case 
(vide infra). 
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in the volume of production. We have already seen that it is 
valid on our assumptions. 

But even this oondusion now appears more complex to 
me than I had first believed. The proof I shall advance rests 
on the assumption that a rise in wages relatively to the use-value 


of the machine, that is to say an increase in always brings 


about an extension of lifetime whenever such an extension can 
be profitable (in other words if all the data are taken as 
continuously variable). According to (10) and (10 6is) 



but this conclusion follows torn a = hn'’, our function for 
‘extension of lifetime’. If instead we take a more general 
function, a —f(n), of which it is only assumed that it becomes 
zero when n is zero, and increases more slowly than n, then 
the matter is no longer self-evident. Eor brevity, substitute 



We now obtain the corresponding changes in s and n 


by differentiating (4) and (6), which hold simultaneously 
for a given. value of ® "when p has reached its maximum. 


Thus — 

1 - e-P» (4 bis) 

P ° 

and also 

e-cn=^'(n), (6 6is) 

where/'(«) is the first derivative of/(n). This expression should 
now be differentiated with respect to n, x, and p, for it involves 
a shifting of the maximum points themselves. ' Let /"(«) be 

the. second derivative of /(n) and let =p and = ff. 


Then on eliminating Ap, we obtain 
Ax (I \ p + q 
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Clearly, on our aaanmption (/(») = 0 when » = 0 and 
/'(») diminidiing -when » increaseB),' p must ^ '“'d g <0. 


The expression — — p is therefore always positive, and in the 
n 

numerator and the denominator of the next fraction g and 

p — l-are both negative. But we cannot presume without further 
n 

analysis that they are simultaneously < or simultaneously 
>pi It is therefore not a priori impossible for Ax and An 
to have opposite signs. Let us return to our function a —fi/n) 

= hn". Then . clearly p = — and g = — Consequently, 


the numerator and denominator are here identical (if multiplied 
by n they both become pn + v — l = v+ ij>{v)—l) and our 
equation is simplified thus — 


Ax ,, .X 

_ = (1 — v)I, 

An n 


which can be directly obtained by logarithmio difierentiation 
of (10). Now since /(n), whatever its actual form, has the same 
general form as our special function, we may infer even now 
that a: and n vary approximately to the same degree. But it is 
not impossible that they might sometimes vary 'in differemt 


^ But it can casUy be proved that the denoniinator - ia alvava 

n 

> 0. from (6 &m) aind (4 iu) ve 6nd that it miut hae always have the 'value 
7.(1 ■ 

The denonunator of this fraction is certainly > 0, and bo is the numeratOTf 
since ita value becomes = 0 for pn b 0, but later rises oontinuously, as 
— e +1 its derivative (with reqpect to fOi) is always > 0. 

It IS impos^ble to get any fu^er without knowing something about 
P + ?• Still w© can wsily show that the ineg^uality p + ^ > 0 (which for 
f{n) sss becomes -}- v — 1 > 0) constitutes the aeconi oond^on 
necessary for the emergence of a masimuxn value for 1 or ^ in the gencaul case. 
This condition, however,' need not be satisfied throu^out. As far as I can see, if 

^is given and n is increasing, there is nothing to pevent a seq^uenoe in which 

there first emerges a maximum value for p, then a and then a 

maximum again, and so cm. An interesting consequence of tbia phenomenon 
will soon be mentioned. 
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directions, from wWoE if plainly folloTO that x{= 1) and n are 

0 

not nniquely determined by each other but that a may have 
two (or more) values for the same value of n or, conversely, ti may 
have difierent values for the same value of x. 

In actual fact this last possibility may often be reached, 
but it should not on that account give rise to any serious dilemma. 
The only practical significance it can have is that an increase 
of capital is sometimes distributed between two difierent 
investments — two types of machine of difierent durability 
(though otherwise identical), both yielding the same maximum 
return on capital. "We have confined the number of different 
investments to two, because for technical reasons it often does 
not pay -to manufacture capital-goods lasting for intermediate 
periods.^ 

It would have very much more serious effects on the following 


proof, if two different values of s = y could hold for the same 

b ' 


value of n. But fortunately this can never happen. If it could, 
the conditions of our equatioQS (4 bis) and (6 bis) could 
simultaneously be satisfied for the same value of n with two 
different ^-values, Xi and Xg, and with concomitantly different 
values for p, pi and p^ (pi > pj). In other words we should 

' 1 g -pifi 

obtain at the same time first = f(n) and e “A" = 

Pi 

0 —p^n 

a!i/'(»),and secondly = ® 2 /'W> 

Pa . 

from which dividing we should, obtain 

^ If p has two maxim fl. (as distioguislied from a minimum) for small 

Talues of i-the manufacturer of machines naturally chooses the largett which 
b 

we shall assume corresponds to the smdlcr value of ». 

Were capital and A to increaec, the maximum corresponding to the Itigher 

value of n may become the greater. Now when p has two equal maxima (for 
different values of w), there must be a case in the transition period analogous 
to that described in my Jjedures, p. 163. For a time the increase in capital 
is divided between two different investments, in which I and b and their ratio 


L do not undergo any further chaise; for since, an ever-growing part of the 

capital is successively transferred to the longer investment, M is diminis^d 
and A-]H increased, so that the proportion between free labour and the available 
uses of the machines remains unchanged. But I have not been able to complete 
any research into this interesting question in detail. 
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CPi^ — 1 CPt” — 1 


Pi Ps 


or 


Pi ~ pa 1 Pi° ~ 

2 e 




» — n 3 

Pi 


2i 


»'+ 


= 0 . 


If the values of « and p are positive, all the terms in the series 
are also positive, and our assumption therefore involves something 
absurd. 

IVe may, consequently, proceed on the assumption that an 


increase in ~ always produces an extension of the lifetime of 
0 


capital-goods, even if this extension does not always occur 
continuously; at times it may take place in' jumps (or more 
correctly in such a way that capital is distributed among capital- 
goods of the same profitability hut of different durations). 

On this hypothesis the proof of the thesis we previously 
advanced takes more or less the following form. 

When real capital increases it must always increase in 
" height ”, in so far as an extension of the durability of machines 
is technically possible. For were it only to increase in “ breadth ”, 
so that the only effect would be an increase in the number of 
machines of the old type, the labour permanently engaged 
in maintaining it would clearly have increased, once equilibrium 
had been reached. Hence it follows that the amount of free 
labour would have diminished at the same time ns the number 
of capital-goods had increased. This must clearly result in a 

shifting vjnmrds of in which case we must infer from our 


oonolnaon, which we have just shown to possess general validity, 
that an extension of the lifelfime of the capital-good becomes 
profitable. On the other hand there is no need for an inevitable 
increase in the “ breadth ” dimension of capital which follows 
from what we have said above. On our formula, with an increase 
in capital the amount of labour required for renewing capita] 
should generally remain unaltered, "We may therefore summarily 
assume that an increase in capital may very well occur with an 
accompanying fall in the breadth dimension. . None the less 
even in this case the jiumfeer of capital~goods in existence at the 
same time will havt increased, for if it had diminished, since 
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tie amoimt of free labour ias now increased,, ~ would liave 

6 

shifted dovmwards and we cannot' describe the position in which 
n has a new and higher value as an equilibrium one. It therefore 
emerges that there will be a larger number of machines 
simultaneously with a larger supply of free labour, which must 
obviously lead to an increase in the total product.^ 

Let us now take the commonest instance in which machine- 
capital increases in breadth as well as in height; then the 
amount of free labour will diminish. We can conceive of this 
change as occurring in tioo (or more) stages. Let capital grow 
in breadth to begin with and only later in height also — in other 
words, we first increase our M, n remaining constant, and after- 
wards n as well (with M constant). 

The first part of this procedure is soon explained. For since 
the composition of machine-capital remains the same, the whole 
process can be regarded as though M units of labour invested 
in a certain way co-operated with A —M free labour in each 
case. If Af is increased, and A —M diminished by one unit, 
then, ignoring infinitesimal quantities of higher orders, the 
total. product is increased and there is a difierence between 
the marginal productivies of invested and free labour. This 
difference must be positive, for as we have always regarded tie 
Productivity Function as being homogeneous and linear (or that 
it has again become so after any change has taken place) the 
marginal productivity of each group necessarily coincides with 
its wages. These must clearly be greater for invested than for 
free labour, as the wages of the former also include some interest. 
Now let the lifetime of the same number of capital-goods increase, 
M remaining constant. Then it follows that the number of 
machines in existence must increase (for the number of machines 

per labourer wotldng on machines is ~ 

amount of free labour is constant, the total product must increase 
still more. If the increase in machine-capital is such that as 
far as the first part of our analysis is concerned the rate of 

* Similarly, if wo otrtract from tcchracal disooveries, which cljange 
/(al and Hx, !/) the bnaio fonotions themselves, wages must Jwavs rise with 
a tclatiTe increase in the amount of capital. The general chMacter of the 
Productivitv Function plainly involves the result that I and b always vary 
inoersefy ; if I baa increased n must also increase. 
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interest not only fells but is at the point of becoming zero, we 
simply stop at this point and allow « to grow until the rate of 
inter^ reaches its maxuniun (and becomes therefore > 0), and 
using this point as our starting-point we begin again with the 
same procedure. 

Thus the net result is that a growth of capital, as long as 
it is such as to be profitable, is always accompanied by an 
increase in the total product. Consequently the parados: of a fall 
in the national dividend resulting from continned saving and 
capital accumulation does not apply to perfectly free competition, 
but the possibility of its holding for a situation in which capitalists 
combine cannot be excluded. 

So far we have treated the lifetime of capital-goods as if 
it were altogether separated from their other property — their 
" Automatism ”, as Aierman calls it. Actually, these properties 
arc scarcely ever independent, greater durability is normally 
combined with greater efficiency in other respects. "We ought 
to be able to express this mathematically so that the a-funotion 
does not actually have the simple form f{n), but also contains 
a quantity 5 as a variable which objectively refers to the efficiency 
of the capital-good in question. Thus if, for example, g increases 
from to jj, and = 2ji, ceteris paribus we get a machine 
of a new type, which can replace two of the older machines in all 
respects. We need only substitute f{n, g) for /(n) in equation 
(4 bis), and partially difierentiate with respect to n and g, to 
obtain a new equation corresponding to this variable. However, 
I shall not undertake it here, as I have already taken too 
much space. 





